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ABSTRACT 


Five murids are known only from Flores: Pa- 
pagomys armandvillei ; P. theodorverhoeveni, 
new species; Hooijeromys nusatenggara, new 
genus and species; Floresomys naso, new genus 
and species; and Spelaeomys florensis. One kind, 
Komodomys rintjanus, occurs on Flores as well 
as the Komodo Islands of Rintja and Padar. Pa- 
pagomys armandvillei still lives on Flores and is 
also represented by subfossil specimens; P. theo¬ 
dorverhoeveni, F. naso, S. florensis, and K. 
rintjanus are known by subfossil fragments, the 
last still lives on the Komodo Islands; and Hooi¬ 
jeromys is based on specimens from sediments 
thought to be Pleistocene. Characteristics of the 
species are described. The morphological diver¬ 


sity among them indicates adaptations to different 
habitats and habits, as well as a bipartite arrange¬ 
ment of phylogenetic affinities. Spelaeomys may 
be part of a group that includes the genera native 
to New Guinea. Papagomys clusters with Hooi¬ 
jeromys, Komodomys, and probably Floresomys 
to form a separate assemblage that has its affini¬ 
ties with Eropeplus and Lenomys on Sulawesi. 
The postulated relationships of the Floresian rats 
is set in a framework of possible paleogeographic 
reconstructions in the Indo-Australian region. 
The native murids are also contrasted with the 
rest of the mammalian fauna now known to occur 
on Flores. 


INTRODUCTION 


Rats (Muridae) comprise most of the na¬ 
tive mammalian fauna on Flores, that elon¬ 
gate Indonesian island in the Lesser Sunda 
chain (Nusatenggara) east of Bali and south 
of Sulawesi. The giant rat of Flores, Papa¬ 
gomys armandvillei, now lives on the island 
and is also represented by subfossils. They 
were part of a batch of cranial and mandib¬ 
ular fragments collected by Dr. Th. Ver- 
hoeven from Liang Toge, a cave in western 
Flores. The sediments in Liang Toge have 
been radiocarbon-dated at between 3000 and 
4000 years old (Jacob, 1967). Hooijer (1957b) 
studied Dr. Verhoeven’s material and de¬ 
scribed a subspecies of P. armandvillei, 
another species of Papagomys, and Spe¬ 
laeomys florensis . There are two additional 
species in the lot from Liang Toge, both rep¬ 
resented by dentary fragments and lower 
molars, and both originally and incorrectly 
identified as examples of Rattus rattus 
(Hooijer, 1967b; Musser, 1972). Hooijer 
(1967a) also had a few pieces of maxillae and 
upper toothrows as well as isolated lower 
molars that came from sandstone thought to 
be Pleistocene in age, which he never de¬ 
scribed. These specimens along with all the 
material from Liang Toge that Hooijer had 
under his charge were studied by me and 
form the basis for results presented here. 


The lot of subfossils and fossils contains 
six species in four genera, two of them new. 
Five of the species are known only from Flo¬ 
res, and only one of these has been recorded 
as still living on the island. The sixth species 
is represented by a subfossil from Flores and 
still lives on the Komodo Islands of Rintja 
and Padar. I discuss the reidentification of 
Hooijer’s material and the new species in a 
context framed by a taxonomic review of the 
murids, both native and commensal, on Flo¬ 
res, and by speculations about the relation¬ 
ships among the native murids and between 
them and the native rats from other places 
in that vast region of islands and continent 
east of the Sunda Shelf (fig. 1). 

ABBREVIATIONS AND METHODS 

Specimens of skins and skulls I cite in this 
report are in collections of the American 
Museum of Natural History, New York 
(AMNH); the Rijksmuseum van Natuurlijke 
Historie, Leiden (RMNH); the Museum 
Zoologicum Bogoriense, Bogor (MZB); the 
Museum of Comparative Zoology at Harvard 
College, Cambridge (MCZ); the Field Mu¬ 
seum of Natural History, Chicago (FMNH); 
and the University of Florida, Gainesville 
(UF). The subfossil and fossil fragments, in- 
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Fig. 1. Map of the Indo-Australian region. The gray area to the west of Wallace’s and Huxley’s 
lines denotes approximate margins of the continental shelf; that part of it with the Malay Peninsula and 
the islands of Sumatra, Java, and Borneo is the Sunda Shelf. Shown in black are the islands and 
continent east of the Sunda Shelf on which are found the native murid genera I discuss in this report. 

eluding all holotypes, are in the collection at are those made by collectors and were taken 

the Rijksmuseum van Natuurlijke Historie. from labels attached to skins; I measured 

Subfossil and fossil are the imprecise terms lengths of hind feet (including claws). Dial 

I use for, respectively, the material from calipers, graduated to 0.1 mm., were used to 

Liang Toge where the sediments were dated measure the skulls of those specimens; limits 

at between 3000 and 4000 years old, and of the cranial measurements are defined else- 

those specimens from deposits thought to be where (Musser, 1970a). 

Pleistocene in age. Teeth were measured with dial calipers or 

Measurements are in millimeters. Lengths Anderson’s Craniometer attached to a Wild 

of head and body, tail, and ear of each Re- M5 Stereomicroscope. Endpoints for the 

cent specimen of Papagomys armandvillei length of each molar row are from the front 
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Fig. 2. Nomenclature of dental structures using right upper and lower molars of Lenothrix canus . 
Upper molars: cusps are numbered according to Miller’s (1912) scheme and referred to in text with the 
prefix t; pc, posterior cingulum. Lower molars: a-cen, anterocentral cusp; a-lab, anterolabial cusp; 
a-ling, anterolingual cusp; pd, protoconid; hd, hypoconid; md, metaconid; ed, entoconid; pc, posterior 
cingulum; ale, anterior labial cusplet; pic, posterior labial cusplet. 


of the crown of the first molar (excluding the 
anterior root) to the back of the third; I did 
not use alveolar distances. I measured 
lengths of some molars and widths of all of 
them; these measurements were taken be¬ 
tween points that defined their greatest 
length or width. 

Occlusal structures of murid molars have 
received various names (Miller, 1912; Mi- 
sonne, 1969; Michaux, 1971; van de Weerd, 
1976; Jacobs, 1978, for example). The no¬ 
menclature I use for positions of cusps (also 


called cones or tubercles) on upper molars 
is based on the numbering system developed 
by Miller (1912) and modified by Misonne 
(1969); it is diagrammed in figure 2. There 
are 10 primary cusps on each first molar of 
a species such as Lenothrix canus (the ex¬ 
ample portrayed in fig. 2), arranged in three 
rows, with three cusps to each row, and the 
tenth cusp by itself at the back of the tooth. 
The numbering begins with the lingual cusp 
of the first row and extends across to the 
labial cusp (tl, t2, t3), then continues across 
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the second row from the lingual to the labial 
side (t4, t5, t6), and across the third row be¬ 
ginning at the lingual cusp again (t7, t8, t9); 
the single cusp at the back of each tooth is 
the posterior cingulum (designated Z, t9, tlO, 
or 112 by other authors—see Jacobs, 1978). 
The same numbering sequence is followed 
for cusps on the second and third molars. In 
some species (L. canus, for example) there 
is a small cusp between cusps tl and t2 
(tlbis) and between t2 and t3 (t2bis) on each 
first molar and a small accessory cusp behind 
cusp t6 on the first and second molars. 

Nomenclature for the lower teeth (fig. 2) 
with slight modifications is that used by van 
de Weerd (1976, p. 44). Each first lower mo¬ 
lar has an occlusal surface formed of three 
rows of large cusps (cones or tubercles), two 
in each row, sometimes a small anterocentral 
cusp at the front of the tooth, and usually a 
posterior cingulum. An anterolabial cusp, 
two rows of primary cusps, a posterior cin¬ 
gulum, and a cusplet form the surface of the 
second molar. An anterolabial cusp and two 
rows of cusps are present on the third molar. 
Any cusplets (conulids) occur usually along 
the labial margins of the molars, rarely along 
the lingual edges. 

Throughout the text I often use older 
names of places; below is a list of those 
names and their counterparts found on cur¬ 
rent maps. 

MALAY PENINSULA: West Malaysia 
SUMATRA: Sumatera 
JAVA: Jawa 

BORNEO: Sarawak, Sabah, Brunei (East Malay¬ 
sia); Kalimantan (Indonesian Borneo) 
CELEBES: Sulawesi 
MOLUCCAS: Maluku 

NEW GUINEA: Irian Jaya (Indonesian New 

Guinea); Papua 

LESSER SUNDA ISLANDS: Nusatenggara 
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THE NATIVE RATS OF FLORES 


Twelve species of rats and mice in the fam¬ 
ily Muridae are recorded from Flores (table 
15). Five of these are known only from the 
island, one also occurs on the Komodo Is¬ 
lands of Rintja and Padar, and five out of the 
six species are represented only by subfossil 
and fossil fragments. Hooijer (1957b) has dis¬ 
cussed the dental morphology of Papagomys 
armandvillei, the best known and the largest 
of the Floresian rats, and the first to be dis¬ 
covered by Europeans and described in the 
literature. Hooijer also named and charac¬ 
terized verhoeveni, a species he placed in the 
same genus with armandvillei, and Spelaeo- 
mys florensis, a third unique Floresian rat. 
In the following pages I review the mor¬ 
phology of P. armandvillei and S. florensis; 
demonstrate that while the holotype of ver¬ 
hoeveni, a maxillary toothrow, is an example 
of P. armandvillei, the mandibular tooth- 
rows do represent a different species of Pa¬ 
pagomys, one which will be renamed; name 
and describe two new genera and species, 
both known only from Flores; and charac¬ 
terize a Floresian sample of Komodomys, a 
genus that was known only from the Ko¬ 
modo Islands. 

Papagomys armandvillei 

Characteristics of Recent and 
Subfossil Specimens: The giant rat of Flo¬ 


res, Papagomys armandvillei, is represented 
in collections of museums by a few recent 
specimens (table 1), and is also known by 
subfossil fragments obtained from Liang 
Toge, a cave near Warukia, 1 km. south 
of Lepa, in Menggarai Province, western 
Flores. The sediments at Liang Toge have 
been determined by radiocarbon dating to be 
3550 ± 525 years old (Jacob, 1967). To Hooi¬ 
jer (1957b), the dental fragments represented 
an extinct population of P. armandvillei in 
which the individuals had larger teeth, thus 
were presumably larger animals, than the liv¬ 
ing rats, a difference he expressed by naming 
the Liang Toge sample P. a. besar (a Malay 
word that means large). Although only bits 
of dentaries and teeth from the extinct rats 
exist, there are good specimens of the living 
animal from which we can visualize the kind 
of animal the fragments represent. 

The living P. armandvillei are huge rats 
(table 1), with small ears, a chunky body and 
short tail (fig. 3). The body structure is that 
of a rat adapted for life on the ground and 
refuge in burrows. Upperparts of the head 
and body (from muzzle to base of tail), legs, 
and tops of the front and hind feet out to 
bases of the claws, are dark brown or tan; 
the middle of the head and body is darker 
than the sides. The underparts are pale gray 
with a slight tan suffusion; they are the palest 
and contrast with the upperparts most sharp- 
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Fig. 3. Two adult Papagomys armandvillei from Ruteng, Flores. Photographed by M. Sukaeri, 
October 1973. 


ly on the chin and throat, underneath the 
front and hind legs, and in the middle of the 
belly. 

The pelage is dense and harsh, especially 
over the upperparts. That covering the upper 
surfaces of the head and body consists most¬ 
ly of flattened flexible spines mixed among 
regular overhairs forming a coat 30-35 mm. 
thick over the back. Fine underhairs are con¬ 
cealed in the fur and abundant guard hairs 
extend 15 to 20 mm. beyond the overhairs. 
The vibrissae on the muzzle are black and 
long, some reaching 120 mm. The vibrissae 
over each eye are also long; those behind the 
cheeks are short and inconspicuous. 

The ears are round and small (both abso¬ 


lutely and relative to size of the head), dark 
brown, and covered with fine brown hairs. 

The front feet are short and wide; their 
naked palmar surfaces are either unpigment- 
ed or pale brown and consist of five large 
and fleshy pads. The hind feet are long and 
wide, naked from heel to bases of the claws; 
each plantar surface may be pale or dark 
brown, and about two-thirds of its anterior 
portion is taken up by six large pads. Except 
for the vestigial thumbs that bear nails, as do 
those of all other murids, the front and hind 
digits all have long, strong claws. 

The tail is stout and shorter than the head 
and body. It is covered with large scales (6- 
7 rows per cm.) with three hairs emerging 
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TABLE 1 

External and Cranial Measurements (in Millimeters) Along With Other Data from Specimens of 

Papagomys armandvillei a 



MCZ 

51098 

RMNH 

18301 

(Holotype) 

MZB 

8308 

MZB 

2394 

MZB 

2395 

MZB 

99 

UF 

9125 

Sex 

M 

F 

F 

M 

M 

M 

M 

Age 

Yg. Ad. 

Yg. Ad. 

Ad. 

Ad. 

Ad. 

Yg. Ad. 

Ad. 

Locality 

Potjong 

Sika 

Flores 

Mboera 

Mboera 

Ruteng 

Nunang 

Year collected 

1959 

1892 

? 

1929 

1929 

1920 

1970 

Length of head and body 

— 

275 

— 

422 

435 

400 

— 

Length of tail 

— 

265 

— 

345 

360 

350 

330 

Length of hind foot 

— 

75 

81 

86 

88 

83 

88 

Length of ear 

— 

24 

30 

31 

31 

26 

— 

Scale rows/cm on tail 

— 

7 

6 

6 

6 

6 

6 

Greatest length of skull 

76.9 

67.8 

— 

78.2 

81.5 

75.2 

— 

Zygomatic breadth 

37.2 

31.1 

— 

41.5 

40.1 

— 

38.3 

Interorbital breadth 

7.7 

8.1 

9.4 

8.9 

8.9 

9.8 

9.4 

Length of nasals 

28.3 

24.5 

29.5 

29.3 

32.0 

29.0 

31.1 

Length of rostrum 

25.3 

21.9 

25.3 

25.7 

26.4 

25.2 

26.1 

Breadth of rostrum 

13.5 

11.7 

14.9 

14.3 

14.4 

15.0 

14.2 

Breadth of braincase 

24.2 

21.8 

— 

24.2 

25.2 

24.7 

23.7 

Height of braincase 

18.2 

18.1 

— 

19.0 

18.5 

19.0 

19.0 

Breadth of zygomatic plate 

8.6 

6.9 

11.1 

10.3 

9.2 

8.5 

7.7 

Depth of zygomatic notch 

4.0 

2.8 

6.1 

3.8 

4.8 

4.5 

3.5 

Breadth across incisor tips 

5.3 

4.7 

5.8 

5.3 

5.2 

5.0 

5.7 

Length of diastema 

22.8 

17.4 

22.1 

22.0 

24.3 

21.5 

22.1 

Palatilar length 

38.5 

33.0 

38.3 

38.0 

39.4 

37.4 

38.6 

Palatal length 

42.9 

36.6 

42.9 

42.6 

44.1 

41.6 

43.0 

Length of palatal bridge 

19.0 

17.7 

19.7 

17.7 

17.9 

20.1 

18.5 

Length of incisive foramina 

13.2 

9.8 

— 

— 

14.4 

— 

14.1 

Breadth of incisive foramina 

4.5 

3.8 

— 

— 

3.9 

— 

4.5 

Breadth of mesopterygoid fossa 

4.9 

3.5 

4.8 

5.2 

5.6 

5.6 

4.4 

Length of bulla 

11.4 

11.0 

— 

11.1 

11.1 

10.6 

10.2 

Height of bulla 

9.4 

10.2 

— 

8.4 

9.6 

8.7 

10.2 


a I also examined an adult male from Wewo Pongkor (MCZ 51099) collected in 1958, and an adult male without 
data (MCZ 51101); these specimens are incomplete, and I measured the teeth of the latter only (table 2). 


from the base of each scale; the tail appears 
naked because the scale hairs are so fine and 
short. The basal two-thirds of the tail is 
blackish brown on all surfaces. The distal 
one-third is variable in color: it may be white 
on all surfaces, or pale brown but still con¬ 
trasting conspicuously with the darker basal 
two-thirds, or blackish brown like the rest of 
the tail with only small unpigmented spots 
scattered over the ventral surface. 

Distinctive features of the cranium and 
dentaries of P. armandvillei (figs. 4 and 6-8) 
are large size (table 1); a long and slender 


rostrum; moderately wide zygomatic plates 
that project forward beyond the dorsal an¬ 
terior roots of the zygomatic arches; strongly 
built, flaring zygomatic arches, the squamo¬ 
sal roots originating low on sides of the 
braincase and extending in the form of ridges 
along sides of the braincase to the occiput; 
rectangular braincase with sloping sides; 
high ridges bordering the interorbital region 
that sweep back and out to form wide 
shelves, which change to prominent parallel 
ridges outlining dorsolateral sides of the 
braincase; narrow, squarish interparietal that 



78 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 169 



Fig. 4. Adult Papagomys armandvillei (MZB 2395) from Mboera, Flores. Dorsal, ventral, and side 
views of cranium; labial and lingual views of right dentary. All natural size. 
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Fig. 5. Adult Mallomys rothschildi (AMNH 194913) from the Cromwell Mountains of northeastern 
New Guinea. Dorsal, ventral, and side views of cranium; labial and lingual views of right dentary. All 
natural size. 
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TABLE 2 

Lengths and Breadths (in Millimeters) of Upper Molars from Recent and Subfossil Adult Papagomys 
armandvillei , and from Holotype of Papagomus verhoeveni 


Length of 


Breadths 


M,_, 

M, 

m 2 

m 8 


P. armandvillei 
RECENT 


RMNH 18301 (Holotype) 

15.4 

4.7 

4.6 

4.1 

MCZ 51098 

14.6 

4.8 

4.4 

3.6 

MCZ 51101 

14.9 

4.5 

4.5 

3.9 

MZB 8038 

15.5 

4.6 

4.5 

3.8 

MZB 2394 

16.0 

4.9 

4.5 

4.0 

MZB 2395 

15.2 

4.3 

4.3 

3.8 

MZB 99 

15.7 

4.9 

4.6 

3.8 

UF 9125 

15.8 

5.0 

4.9 

4.2 

X ± SD 

15.4 ± 0.5 

4.7 ± 0.2 

4.5 ± 0.2 

3.9 ± 0.2 

LIANG TOGE 

Specimen 10 

— 

5.2 

5.0 

— 

P. verhoeveni 

Holotype 

14.1 

4.6 

4.4 

3.6 


is mostly contained between the parietals 
with only a small posterior segment forming 
the roof of the occiput; an alisphenoid con¬ 
figuration in which a bony strut of alisphe¬ 
noid bone is absent so the alisphenoid canal 
is open between the foramen ovale and the 
opening of the alisphenoid canal into the 
sphenoidal fissure, and the masticatory and 
buccinator foramina are absent, as well as 
the foramen ovale accessorius (fig. 7); large 
optic foramina; round or elliptical spheno¬ 
palatine foramina; long and narrow incisive 
foramina ending 1-4 mm. before the anterior 
margins of the first molars; long and narrow 
palatal bridge extending about a millimeter 
beyond the back edges of the toothrows, 
most of its length scored by two deep palatal 
grooves; wide, horseshoe-shaped mesopter- 
ygoid fossa in which the walls are breached 
by long, wide, and spacious sphenopalatine 
vacuities so that the anterior part of the ba- 
sisphenoid and the presphenoid seem sus¬ 
pended in air; deep pterygoid fossae, the 
floor of each sloping toward the midline of 


the cranium, not flat, and breached by a 
small but conspicuous sphenopterygoid ca¬ 
nal (also called interpterygoid foramen); a 
large medial lacerate foramen in front of each 
bulla; the lateral margin of each pterygoid 
fossa that is formed by a definite ridge ex¬ 
tending from behind the molar row to the 
bulla (figs. 7 and 8); bullae that are moder¬ 
ately large, both absolutely and relative to 
size of the cranium; and so attached to the 
braincase that only a narrow postglenoid va¬ 
cuity separates the pterotic and squamosal 
(fig. 7); very short and inconspicuous bony 
eustachian tubes; long and prominent para- 
mastoid processes; inconspicuous squamo- 
so-mastoid foramen, not large enough to sep¬ 
arate the squamosal above each bulla into a 
dorsal and ventral portion (tympanic hook); 
robust dentaries with small coronoid pro¬ 
cesses, wide angular processes, high and 
prominent masseteric ridges, and deeply 
concave posterior margins. 

The upper incisors appear strong, either 
emerge from the rostrum at nearly a right 
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angle (orthodont) or curve back (opistho- 
dont), and have orange or yellow enamel lay¬ 
ers. The lowers are also pigmented orange 
or yellow. 

The simple occlusal configurations of the 
upper and lower molars of P. armandvillei 
are illustrated in figures 9, 10, and 12; values 
for dental measurements are listed in tables 
2 and 3, ratios in tables 6 and 7. The upper 
molars are wide and appear robust. The first 
upper molars are the widest, the second mo¬ 
lars are as wide or only slightly narrower rel¬ 
ative to the first, and the third molars are 
narrower relative to either the first or second 
(table 7). Each first upper molar is anchored 
by five roots: a large anterior, small labial, 
large posterior, and divided lingual. Four 
roots anchor each second upper molar: two 
anterior (which are fused into one in a few 
specimens) and two posterior. Three roots, 
two anterior and a large posterior, anchor 
each third molar. 

All the uppers have high cusps. Those on 
the first and second molars slant backward 
so that the first molar overlaps 18-22 percent 
of the second molar, and the second overlaps 
17-21 percent of the third (table 6). This con¬ 
figuration reflects an interlocking among the 
teeth that is characteristic of species without 
a posterolingual cusp t7 on any of the molars 
(Misonne, 1969). The interlocking is accom¬ 
plished by cusp t8 of each first and second 
molar overlapping the large central cusp t5 
on each second and third molar. In most 
specimens, the large cusp tl on each second 
and third molar forms part of the connection 
because the anterolabial side of each cusp tl 
abuts against the sloped lingual side of the 
large central cusp t8 of the molar in front (fig. 
12A, B, and E). In a few rats, cusp tl on each 
second and third molar is situated so far out 
to the lingual side that it stands by itself, 
does not abut against cusp t8, and is not in¬ 
volved in the interlocking (fig. 12C). The in¬ 
terlocking structure provides a strong union 
among the molars and represents a special¬ 
ization (Misonne, 1969). 

The occlusal surface of each first upper 
molar consists of three rows of large cusps. 
The central cusp in each row (t2, t5, and t8) 
are large and thick; the first and second rows 


have large cylindrical lingual cusps (tl and 
t4, respectively), but such a cusp (t7) is ab¬ 
sent from the third row. The labial cusp of 
each row (t3, t6, and t9) is wide and thin, 
each projecting forward at an angle from the 
central cusp. There is no posterior cingulum 
and no cusps tlbis, t2bis, or cusp behind 
cusp t6. 

Each second upper molar is longer than 
wide in occlusal outline. A tall, large, and 
cylindrical cusp tl is present, and cusp t2 is 
absent, and usually cusp t3; if the cusp t3 is 
present, as on UF 9125 and MCZ 51098 (fig. 
12B and C), it is very small. The rest of the 
occlusal surface consists of two rows of 
cusps that resemble the configuration of the 
last two rows in the preceding molar. 

Each third upper molar has a squarish oc¬ 
clusal outline. Cusp t3 is usually absent (if 
present, it is minute), and cusp tl is high, 
large, and oblong in cross-section. The re¬ 
maining occlusal surface is formed by two 
thick and high laminae: the front one consists 
of cusps t4, t5, and t6 merged into either a 
transverse (fig. 12A and B) or boomerang¬ 
shaped (fig. 12C) structure; the chunky pos¬ 
terior lamina is wide, thick, transverse, and 
probably composed of cusps t8 and t9, al¬ 
though it is difficult to tell because the lamina 
is complete and without indication of cuspi- 
dation even in young rats. 

The lower molars are wide, appear strong, 
and have simple occlusal patterns formed of 
chevron-shaped or transverse laminae set 
close to one another (fig. 10). The first and 
third molars are the same width, the second 
molar is wider relative to either of those (ta¬ 
ble 7). Four roots (large anterior and poste¬ 
rior, small labial and lingual) anchor each 
first lower molar, and each second and third 
molar has three roots (two anterior and large 
posterior). 

The occlusal outline of each first lower 
molar is nearly rectangular and its surface is 
formed of three rows of high cusps—two 
cusps in each row—and a single cusp at the 
back of the tooth, the posterior cingulum. 
The front row consists of a large anterolin- 
gual cusp, angular in cross-section, and a 
smaller oblong anterolabial cusp; both meet 
in the center of the tooth to form a shallow 
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TABLE 3 

Lengths and Breadths (in Millimeters) of Lower Molars: Comparisons Between Mean Values from 
Recent and Subfossil Adult Papagomys armandvillei 





Breadths 



Length of Mx_ 3 

M, 

m 2 

m 3 

RECENT 

RMNH 18301 (Holotype) 

14.9 

4.0 

4.3 

4.2 

MCZ 51098 

14.2 

4.1 

4.3 

4.0 

MCZ 51101 

14.7 

4.0 

4.3 

3.9 

MZB 8038 

16.0 

4.1 

4.4 

4.2 

MZB 2394 

15.3 

4.0 

4.4 

4.0 

MZB 2395 

13.8 

3.7 

4.1 

3.9 

MZB 99 

15.8 

4.1 

4.3 

4.1 

UF 9125 

16.0 

4.4 

4.8 

4.5 

X ± SD 

15.1 ± .8 

4.1 ± .2 

4.4 ± .2 

4.1 ± .2 

Probability value 

<.2 

<.05 

<.01 

<.01 

LIANG TOGE 

Specimen 1 

15.9 

4.5 

4.9 

4.6 

2 

16.1 

4.5 

4.9 

4.7 

3 

15.3 

4.1 

4.5 

4.3 

4 

— 

4.1 

— 

4.5 

5 

15.7 

4.3 

4.5 

4.2 

6 

— 

4.1 

4.6 

— 

7 

— 

4.3 

4.8 

— 

8 

— 

4.3 

— 

— 

9 

— 

4.1 

— 

— 

17 

— 

3.9 

— 

— 

X ± SD 

15.8 ± .3 

<N 

+1 

4.7 ± .2 

fNj 

+ 1 


V-shaped lamina that becomes elliptical after 
the tooth is worn down to the point where 
the cusps merge. The second and third rows 
are formed of wide oblong cusps that meet 
along the midline of the tooth to form chev¬ 
ron-shaped laminae. The posterior cingulum 
is large, cylindrical, and situated at the cen¬ 
ter of the back margin. There is no cusp at 
the front of the tooth (anterocentral cusp) 
such as exists on the first lower molars of 
Spelaeomys florensis (Hooijer, 1957b) or 
Coryphomys buehleri (Hooijer, 1965), nor is 
there a cusplet at the anterolabial edge of the 
second row of cusps (anterior labial cusplet) 
or at the anterolabial margin of the third row 
(posterior labial cusplet). 

Each second lower molar is about as broad 
as long and also has a simple occlusal sur¬ 
face. The high cusps form chevron-shaped 


rows similar in configuration to the back two 
rows on the first molar. The posterior cin¬ 
gulum is large and oblong in cross-section. 
There is a large anterolabial cusp. Labial 
cusplets are absent. 

The third lower molars have squarish oc¬ 
clusal outlines. Their surfaces, like those of 
the third upper molars, are simple and 
formed of two laminae. The front one is thick 
and slightly arcuate in some specimens, 
transverse in most. An anterolabial cusp, de¬ 
fining the anterolabial margin of the lamina, 
is present and merges with the lamina after 
wear. The transverse second lamina is thick 
and wide, oval or oblong in cross-section. 
Cusplets are absent from the labial margin of 
each tooth. 

The cuspidation of the lower molars is not 
elaborate partly because there are usually no 




Fig. 7. Parts of the orbit, alisphenoid area, and bullar region compared with Papagomys armand- 
villei (A, MZB 2395) and Mallomys rothschildi (B, AMNH 194913). 

Abbreviations: a, alisphenoid canal; al, alisphenoid bone; als, strut of alisphenoid bone concealing 
alisphenoid canal and foramen ovale; bf, buccinator foramen; et, bony eustachian tube; fo, foramen 
ovale; foa, foramen ovale accessorius; mf, masticatory foramen; of, optic foramen; pgl, po&tglenoid 
vacuity; pt, periotic bone; ptr, pterygoid ridge; sf, spehnoidal fissure; spt, sphenopterygoid canal; sq, 
squamosal bone; sqm, squamoso-mastoid foramen; tb, tympanic bulla; th, tympanic hook, the ventral 
portion of the squamosal below the squamoso-mastoid foramen; trc, transverse canal. 

See text for discussions. Hill (1935), Klingener (1968), Wahlert (1974), and Musser (1981) provide 
additional information about the foramina and significance of the various configurations. 


cusplets (designated conules by Misonne, 1957b) along the labial margins of the teeth. 
1969, and buccal tubercles by Hooijer, There is an anterolabial cusp on each second 
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Fig. 8. Ventral views of crania: Papagomys armandvillei (A, MZB 2395) contrasted with Mallomys 
rothschildi (B, AMNH 194913). 

Abbreviations: als, strut of alisphenoid bone; bo, basioccipital bone; bs, basisphenoid bone; et, bony 
eustachian tube; fo, foramen ovale; foa, foramen ovale accessorius; mf, mesopterygoid fossa; mlf, 
middle lacerate foramen; ps, presphenoid bone; ptf, pterygoid fossa; ptr, pterygoid ridge; spt, sphen- 
opterygoid canal; sv, sphenopalatine vacuity; tb, tympanic bulla; and trc, transverse canal. 

See text for further explanation. Refer to Hill (1935), Klingener (1968), and Wahlert (1974) for addi¬ 
tional information about foramina, and Musser (1981) for other discussion about the cranial features. 


and third molar in samples from both Recent 
and subfossil specimens. Hooijer (1957b, p. 
302) reported a tiny posterior labial cusplet 
on the second molar of specimens 5 and 8 in 
the sample of subfossils, and “a tiny enamel 
point” at the anterolabial edge of the third 
row of cusps on the first molar of specimen 
5; aside from these variants, labial cusplets 


are absent from toothrows of P. armandvil¬ 
lei. 

The subfossil pieces of P . armandvillei 
from Liang Toge consist of 11 specimens 
representing as many individuals: the first 
and second upper molars from the right 
toothrow of a young rat, five mandibular 
fragments with complete toothrows showing 
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Fig. 9. Maxillary too throws of Papagomys and Mallomys. A, P. armandvillei, young adult (holo- 
type, RMNH 18301); B, M. rothschildi, adult (AMNH 191525); C, M. rothschildi, juvenile (AMNH 
194916). Approximately x8. 


various stages of wear, which indicate dif- as P. verhoeveni by Hooijer, 1957b, but it is 

ferent ages (three of these toothrows are il- a small example of P. armandvillei ). Hooijer 

lustrated in Hooijer, 1957b, plate 14, figs. 1- (1957b) has enumerated and described these 

3), two mandibular pieces containing the first dental fragments and also provided values 

and second molars, and three fragments with from measurements of them. To Hooijer, 

only the first lower molars intact (one of “These specimens agree with the holotype 

these, specimen 17, was originally identified of Papagomys armandvillei (Jentink) in the 
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A B C 

Fig. 10. Mandibular toothrows of Papagomys and Mallomys. A, P. armandvillei, young adult 
(holotype, RMNH 18301); B, M. rothschildi , adult (AMNH 191525); C, M. rothschildi , juvenile (AMNH 
194916). Approximately x8. 


Leiden Museum (cat. ost. a) in every detail 
of their structure”; but, he did not think they 
represented the same population as the rats 
which now live on Flores. Based on values 
derived from his measurements of the teeth, 
Hooijer concluded that those specimens rep¬ 
resented a population of larger animals than 


the Recent ones and named it Papagomys 
armandvillei besar , an extinct subspecies he 
diagnosed by “Teeth larger than those of re¬ 
cent Papagomys armandvillei armandvillei 
(Jentink) but not identical in specific char¬ 
acters.” 

I have examined the 11 fragments from 
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Liang Toge. Values from my measurements 
of the teeth, along with values from denti¬ 
tions of eight Recent specimens, are listed in 
table 3. There is variation in lengths of tooth- 
rows and breadths of individual teeth within 
each sample. Part of the variability reflects 
natural variation in the population, whether 
individual or sexual; part is attributable to 
different degrees of wear on the occlusal sur¬ 
faces, thus affecting endpoints of the mea¬ 
surements. There is also a slight difference 
between some of my values from the Liang 
Toge teeth and some of the values obtained 
by Hooijer. He was certainly careful, as I 
tried to be, but the teeth are difficult to mea¬ 
sure, and any slight differences in the end¬ 
points of a measurement or in the instrument 
each of us used would result in different val¬ 
ues. The data in table 3, however, are com¬ 
parable because I measured teeth from both 
samples in the same way. 

I agree with Hooijer’s specific identifica¬ 
tion of the material from Liang Toge; these 
teeth and those from Recent P. armandvillei 
are alike in morphology; they also do not 
differ significantly in lengths of mandibular 
toothrows. The lower molars from Liang 
Toge are wider than those in the eight Recent 
specimens and this is the primary significant 
difference I could detect between the two 
samples. I also measured the length of each 
lower molar in both samples but did not list 
those values in table 3. The length and 
breadth of the first lower molar are positively 
correlated but such a relationship does not 
exist for the second and third molars. The 
result is that means for lengths in the sample 
from Liang Toge (6.2 ± 0.2) and the Recent 
material (5.7 ± 0.3) differ significantly (P = 
.01-.001), indicating that the first lower mo¬ 
lars of the former are significantly larger and 
wider than those of the latter. Differences 
between means for lengths of either the sec¬ 
ond (4.7 ± 0.3; 4.4 ± 0.4; P = 0.2-0.1) or 
third (4.8 ± 0.1; 4.5 ± 0.7; P = 0.4-0.3) low¬ 
er molars are not significant; the second and 
third molars in the Liang Toge sample are 
significantly wider (table 3) than those in Re¬ 
cent specimens but do not differ in length. 

What do these differences in size of teeth 
indicate? To Hooijer (1957b, p. 302) the 


meaning was clear: “All the cave specimens 
present dimensions larger than the recent, 
and evidently belonged to individuals that 
exceed the recent in size. This is quite in 
harmony with the general rule that subfossil 
and fossil remains of recent species average 
larger than their recent homologues .... I 
have no doubt that Papagomys armandvillei 
besar nov. subsp. should be regarded as di¬ 
rectly ancestral to the living Papagomys ar¬ 
mandvillei armandvillei (Jentink). The 
amount of time that has elapsed since the 
deposition of the remains in the cave deposit 
has been sufficient for a subspecific differ¬ 
entiation to have taken place.” If this inter¬ 
pretation be correct we have significant in¬ 
formation about the magnitude of change in 
body size in P. armandvillei over a period of 
three to four thousand years, and an estimate 
of the length of time through which partial 
genetic isolation occurred; that is, assuming 
a reasonably rigorous definition of subspe¬ 
cies. The available data force me to a more 
cautious conclusion. 

If widths of the lower molars are positively 
correlated with body size, and if the rem¬ 
nants from Liang Toge are a reliable sample 
of the dental characteristics of the population 
living in that region three to four thousand 
years ago, then that population likely con¬ 
sisted of individuals larger in body size than 
rats comprising the population of P. ar¬ 
mandvillei now living in western Flores. 
There is, however, no indication of such a 
correlation between molar width and body 
size within the Recent sample. For example, 
of the two largest adults, MZB 2395 has the 
smallest teeth and UF 9125 the largest. But 
my sample is small and any correlation be¬ 
tween body size and breadths of lower mo¬ 
lars will have to be tested with a larger sam¬ 
ple consisting of individuals comparable in 
age and sex. 

The greater breadths of the lower molars 
in the sample from Liang Toge may reflect, 
rather than larger body size, some other 
characteristic of the population, perhaps the 
result of selection for foods common in the 
diet of the rats at that time and not present 
in the environment of the living animals. I 
would conclude only that the lower molars 
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in the sample from Liang Toge are signifi¬ 
cantly wider, on the average, than those 
from the eight Recent specimens, individuals 
I brought together from different localities to 
form one sample. Whether the observed dif¬ 
ference actually represents a real distinction 
between nearly genetically isolated popula¬ 
tions (my sense of subspecies), and actually 
reflects an ancestral-descendent relationship 
between the early population and the living 
rats cannot, in my opinion, be determined 
with the data that are now available. 

Taxonomic History and Contrasts 
with Mallomys : Papagomys armandvillei 
was originally described as a species of Mus 
by Jentink in 1892 and based on a young 
adult, RMNH 18301 (fig. 11). Through the 
years up to 1936, the species came to be as¬ 
sociated with Mallomys , a giant rat endemic 
to New Guinea (Thomas, 1898; Mertens, 
1936; Tate, 1936), but in 1941 Sody pointed 
out some of the distinctive body and cranial 
characters of armandvillei when he pro¬ 
posed the genus Papagomys to embrace it. 
Subsequently, Tate (1951, p. 274), in refer¬ 
ence to his report published in 1936, wrote, 
“I put forth the suggestion that Mus ar¬ 
mandvillei Jentink of Flores might also be 
related to Mallomys. I now find that any 
close relationship is invalidated by the large 
Rattus- like bullae of armandvillei and its 
very different temporal area.” Hooijer 
(1957b) later described the dentition of P. 
armandvillei , noting features that he thought 
reinforced its morphological and generic sep¬ 
aration from all other kinds of murids, and 
enumerated the many significant differences 
between the occlusal patterns of Papagomys 
and Mallomys . Then Misonne (1969), who 
focused only on the differences in dental 
characteristics between Papagomys and 
Mallomys , substantiated Sody’s and Hooi- 
jer’s assessments, and Tate’s later conclu¬ 
sion that armandvillei was not a species of 
Mallomys. Despite those evaluations, Simp¬ 
son (1977, p. 112) has recently implied that 
Papagomys was not that distinct from Mal¬ 
lomys when he summarized the fossil mam¬ 
mals from Flores reported by Hooijer—in 
the context of attempting to define limits of 
the Oriental and Australian zoogeographic 



Fig. 11. The holotype of Papagomys armand¬ 
villei, RMNH 18301, a young adult. Dorsal, ven¬ 
tral, and side views of the cranium; labial and 
lingual views of the right dentary. All natural size. 

regions—and wrote that ” Papagomys , if 
considered a distinct genus, is endemic to 
Flores, but it is close to Mallomys of New 
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Guinea. Its differentiation nearly or quite to 
generic level suggests that its ancestors 
reached Flores from the east in the Pleisto¬ 
cene or even earlier.” 

I stress that Sody correctly assessed the 
distinctiveness of Jentink’s Mus armandvil¬ 
lei when he proposed a new genus to contain 
it. That species does not belong in Mallomys 
and is not even phylogenetically closely re¬ 
lated to it, judged by morphology of skin, 
skull, and teeth. Before continuing discus¬ 
sion of the Floresian rats, it is important here 
to point out the striking contrasts between 
Papagomys and Mallomys. Specimens of 
Mallomys rothschildi (the only documented 
species in the genus) possess the following 
features that distinguish them from examples 
of Papagomys armandvillei. 

1. The body size of Mallomys is smaller 
(compare the measurements from M. roths¬ 
childi listed by Laurie, 1952, p. 302, with 
those from P. armandvillei in table 1). 

2. The tail is longer than combined lengths 
of head and body (instead of shorter, as in 
P. armandvillei). 

3. The pelage is softer, longer, and woolly 
(not short and harsh, as in Papagomys). 

4. The rostrum is short, wide, and highly 
inflated (long, slender, and not inflated in 
Papagomys ; contrast figs. 4 and 5). 

5. The wide, fan-shaped interorbital region 
(as seen from dorsal view) is situated in front 
of a narrow postorbital waist (narrow inter¬ 
orbital region with concave margins in Pa¬ 
pagomys ; figs. 4 and 5). 

6. The frontal bones adjacent to the orbits 
and the dorsal parts of the maxillaries are 
strongly inflated (instead of flat, not inflated; 
figs. 4-6). 

7. The lacrimal bones are small and incor¬ 
porated into the anterior walls of the orbits 
(large and discrete in Papagomys). 

8. Tall, bony postorbital processes, formed 
from the frontals and parietals, project an¬ 
teriorly into the back part of the orbital re¬ 
gion (small angular processes, each located 
only at the dorsolateral margin of the post¬ 
orbital and temporal regions in P. armand¬ 
villei ; fig. 6). 

9. The braincase is long and low, and arch¬ 
es down toward the occiput (braincase is flat 
on top in Papagomys ; figs. 4 and 5). 


10. There are no ridges or shelves border¬ 
ing the interorbital and postorbital regions or 
dorsolateral sides of the braincase (wide and 
prominent ridges in Papagomys ; figs. 4 and 
5). 

11. The walls of the braincase are smooth 
between the back margins of the squamosal 
roots of the zygoma and the occiput (low 
ridges here in Papagomys ; figs. 4 and 5). 

12. Squamosal roots of the zygomatic 
arches originate much higher on sides of the 
braincase (figs. 4 and 5). 

13. The zygomatic plates do not project 
forward beyond the dorsal maxillary roots of 
the zygomatic roots (they extend beyond the 
roots in the form of a conspicuous anterior 
spine in Papagomys ; figs. 4 and 5). 

14. There is a posterior hook-shaped pro¬ 
cess of the squamosal above each bulla that 
separates the postglenoid vacuity from the 
squamoso-mastoid foramen (fused with the 
squamosal and indistinguishable in Papago¬ 
mys ; fig. 7). 

15. The alisphenoid region consists of a 
wide alisphenoid strut, which conceals the 
alisphenoid canal and foramen ovale, and 
separates the foramen ovale accessorius pos¬ 
terior to the strut from the buccinator and 
masticatory foramina anterior to it (the ali¬ 
sphenoid strut is absent in Papagomys , as 
are the foramen ovale accessorius and the 
masticatory and buccinator foramina; the lat¬ 
eral side of the alisphenoid canal is open, 
revealing the foramen ovale and the opening 
of the canal into the sphenoidal fissure; fig. 
7). 

16. The orbital foramina are tiny (large in 
Papagomys ), and the sphenopalatine foram¬ 
ina are long, narrow, and slitlike (round or 
oblong in Papagomys ; fig. 7). 

17. The incisive foramina are narrow in 
their anterior third, then widely dilated in the 
posterior two-thirds (long and slender 
throughout in Papagomys ; figs. 4 and 5). 

18. The palatal bridge is long and narrow, 
ends well in front of the backs of the molar 
rows, and has shallow palatal grooves except 
just in front of the long posterior palatine fo¬ 
ramina (the bridge is wider in Papagomys , 
ends behind the molar rows, is scored with 
deep palatal grooves, and has small posterior 
palatine foramina; figs. 4 and 5). 



1981 


MUSSER: FLORES RATS 


91 


19. The mesopterygoid fossa is narrow and 
deep, and its walls are breached by short, 
narrow, and slitlike sphenopalatine vacuities 
(wide fossa in Papagomys, its walls breached 
by spacious vacuities; fig. 8). 

20. Surfaces of the pterygoid fossae are 
flat, the anterior two-thirds of each is com¬ 
plete and without a sphenopterygoid canal 
(the fossae floors are inclined in Papagomys 
and perforated by small but conspicuous 
sphenopterygoid canals; fig. 8). 

21. The bullae are tiny, both absolutely 
and relative to size of the braincase, and 
each one has a long and bony eustachian 
tube (the bullae are much larger in Papago¬ 
mys, both absolutely and relatively, and the 
tubes are short and inconspicuous; figs. 4 
and 5). 

22. The paramastoid processes are small 
(very large in Papagomys ; figs. 4 and 5). 

23. The dentaries are more slender, with 
larger coronoid processes, and lower incon¬ 
spicuous masseteric ridges (figs. 4 and 5). 

24. The anterior margins of the nasals and 
rostrum are set back behind the front faces 
of the upper incisors (the nasals and rostrum 
project anterior to the faces of the incisors 
in Papagomys ; figs. 4 and 5). 

25. Each first upper molar is anchored by 
four roots: large anterior and lingual, and 
two small posterior (first molars are five- 
rooted in Papagomys). 

26. Each first lower molar has three roots: 
a large anterior, and two small posterior 
(four roots in Papagomys: a large anterior 
and posterior, and small labial and lingual). 

27. The upper and lower molars are larger, 
more massive in appearance, and have 
higher cusps. 

28. Each second upper molar is about as 
long as broad (longer than broad in Papa¬ 
gomys ; fig. 9). 

29. Each third upper molar is larger rela¬ 
tive to the other molars in the row and rect¬ 
angular in occlusal outline (relatively smaller 
in Papagomys , with a squarish occlusal out¬ 
line; fig. 9). 

30. Cusp t9 on all upper molars is either 
absent or incorporated into cusp t8 (Mi- 
sonne’s, 1969, interpretation); the posterior 
margin of cusp t8 on the first and second 
molars is bifurcate and the labial curl may 


represent the merged cusp t9, or possibly 
cusp t7 (cusp t9 is large and prominent on 
the first and second molars of Papagomys ; 
fig. 9). 

31. Each third upper molar has a very large 
and discrete cusp t7 (absent from the third 
molars of Papagomys ; fig. 9). 

32. Cusps on all the upper molars are dis¬ 
crete and do not merge until after apprecia¬ 
ble wear, that found in old adults (cusps on 
molars of Papagomys are discrete only in 
juveniles; most cusps are merged, particu¬ 
larly the labial row with the central row, in 
young adults and always in adults; figs. 9 and 
12 ). 

33. The occlusal surface of each third up¬ 
per molar is composed of a large cusp tl, a 
row formed of two discrete cusps (t4 and t5), 
and a posterior row formed of cusps t7 and 
t8, each discrete—the surface is cuspidate, 
not laminar (behind cusp tl in Papagomys , 
there is a thick transverse or boomerang¬ 
shaped lamina formed of cusps t4, t5, and t6, 
cusps so completely merged that their indi¬ 
vidual limits are lost; and a posterior trans¬ 
verse lamina that is elliptical in cross-section 
and without indication of cuspidation; figs. 
9 and 12). 

34. The front lamina on each first lower 
molar is composed of a very large anterolin- 
gual cusp that is an elongate ellipsoid in 
cross-section and an anterolabial cusp that 
is tiny (fig. 10B) or small, fig. 10C (anterolin- 
gual and anterolabial cusps of Papagomys 
are large and shaped as shown in fig. 10A). 

35. There is a small anterocentral cusp at 
the front of each first molar in some speci¬ 
mens, illustrated in figure 10C (absent in Pa¬ 
pagomys', fig. 10A). 

36. The primary cusps on the first and sec¬ 
ond lower molars are shaped like tear drops 
in cross-section, with the tapered ends ori¬ 
ented toward the midline of each molar and 
projecting forward, as shown in figure 10B 
and C; the anteromedial edges of each cusp 
usually do not touch and the cusps merge 
only after much wear, that associated with 
old adults (the primary cusps are elliptical in 
cross-section, their anteromedial margins 
abut against each other, and the cusps merge 
after relatively much less wear; fig. 10A). 

37. The occlusal surface of each third low- 
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er molar consists of four cusps, their shapes 
like the cusps on the first and second molars; 
the cusps merge only after much wear (in 
Papagomys, the occlusal surface of each 
third molar consists of two thick, transverse 
laminae, each without evidence of cuspida- 
tion; fig. 10). 

38. The posterior cingulum on each first 
and second lower molar is smaller, both ab¬ 
solutely and especially relative to sizes of the 
molars and other cusps; posterior cingula 
occur on the third molars in some specimens, 
as seen in figure 10C (posterior cingula are 
larger in Papagomys, and absent from the 
third lower molars). 

39. An anterolabial cusp is absent from 
each second and third lower molar (present 
on the second and third molars of Papago¬ 
mys ; fig. 10). 

The significance of some of these morpho¬ 
logical distinctions between Papagomys and 
Mallomys is discussed in another section of 
this report. The contrasts reflect major struc¬ 
tural differences between the giant rats, as 
well as phylogenetic alliances with species 
other than one another. 

The Holotype of Papagomys verhoeveni : 
Fragments of another kind of large rat from 
Liang Toge were described by Hooijer 
(1957b) under the name verhoeveni, a 
species he included in Papagomys, and one 
he thought was closely related to P. ar- 
mandvillei. To verhoeveni, Hooijer referred 
a right maxillary fragment with a complete 
toothrow and 18 mandibular pieces with 
either partial or intact toothrows. He diag¬ 
nosed the species on the basis of distinctions 
in the lower molars between P. armandvillei 
and P. verhoeveni, but designated the max¬ 
illary fragment and contained toothrow as 
the holotype. Seventeen out of the 18 man¬ 
dibular fragments do represent a species oth¬ 
er than P. armandvillei ; one mandibular por¬ 
tion, specimen 17, is an example of P. 
armandvillei ; and the maxillary portion, the 
holotype, is also a fragment of P. armand¬ 
villei. The identity of the latter is discussed 
below. 

The portion of the right maxillary contains 
a complete toothrow (figs. 12D and 13B; ta¬ 
bles 2, 4, 6, and 7). Half of the palatal bridge 


is intact, and part of the back of the ventral 
root of the zygomatic plate is present. 
Judged by this fragment, the palatal bridge 
and base of the zygomatic plates must have 
been similar in configuration and proportions 
to examples of P. armandvillei (fig. 13) and 
only slightly smaller in size than the large 
examples of that species. I measured the 
width of the palatal bridge on the maxillary 
fragment at the levels of the first and third 
molars, doubled the values, and determined 
the breadth of the bony palate to be 4.8 mm. 
at the level of the first molar, and 6.4 mm. 
at the level of the third molar, values that fall 
within the range of variation of those ob¬ 
tained from adults of P. armandvillei (table 
4). I could also determine that the incisive 
foramina of the fragment were not long 
enough to penetrate the palatal bridge past 
the front margins of the first molars, and that 
the bridge extended behind the back edges 
of the third molars by 1-2 mm., the config¬ 
uration also found in specimens of P. ar¬ 
mandvillei. The height of the maxilla from 
the base of the teeth to the lip of the orbit is 
about the same as it is in examples of P. 
armandvillei (I measured the height at two 
places: the end of the first molar, and the 
midpoint of the third molar. The measure¬ 
ments were taken between the bone at the 
base of the respective tooth and the lip of the 
orbit. For the maxillary fragment, the height 
at the end of the first molar is 4.8 mm., that 
at the midpoint of the third molar is 4.3 mm.; 
values for a specimen of P. armandvillei 
(MZB 2395) are 4.7 mm. and 4.1 mm., re¬ 
spectively). The back edge of the base of the 
zygomatic plate sweeps up from a point near 
the front of the second molar, another char¬ 
acteristic found in P. armandvillei (fig. 13). 
No feature of the maxillary fragment indi¬ 
cates it to come from anything else but a 
specimen of P. armandvillei. 

The toothrow in the maxillary fragment is 
also similar to those in my sample of Recent 
P. armandvillei in size (table 2), the amount 
of overlapping among the molars (table 6), 
proportions of the first and second molars 
(table 7), occlusal pattern (fig. 12), and num¬ 
ber of roots beneath the first molar. 

The first upper molar in the fragment is 
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longer than wide and has five roots. Three 
rows of cusps form the occlusal surface: the 
first consists of a large angular central cusp 
(t2) flanked by smaller, round lingual (tl) and 
oblong labial cusps (t3); the second row is 
formed by a large triangular cusp t5, an an¬ 
gular and thick cusp t4 and a wide elongate 
cusp t6; a large, thick cusp t8 and wide cusp 
t9 comprise the third row which is nearly 
transverse; there is no cusp tl or a posterior 
cingulum. 

The second upper molar is longer than 
wide, and 20 percent of its length is over¬ 
lapped by cusp t8 of the first molar. The oc¬ 
clusal surface consists of a large cylindrical 
cusp tl and two rows of cusps. Cusp tl is set 
off to the lingual side so far that it stands 
isolated and does not participate in the in¬ 
terlocking between the first and second mo¬ 
lars. The first row of cusps is arcuate in con¬ 
figuration and formed by cusps t4, t5, and t6; 
the second row consists of a large oblong 
cusp t8 and a wide, thick cusp t9 that to¬ 
gether form a nearly transverse structure. 
There is no cusp t3 at the front of the tooth, 
but there is a ridgelike thickening of the 
enamel at the anterolabial corner of cusp t5, 
forming an angular extension of the front 
enamel face of that large central cusp; it is 
this broad surface that is leaned upon by the 
back of cusp t8 from the front molar, in this 
way forming the overlapping between the 
molars. There is no posterior cingulum or 
cusp t7. 

Each third upper molar is slightly longer 
than wide and 15 percent of its length is over¬ 
lapped by the chunky cusp t8 of the second 
molar, which leans against cusp t5. A large, 
cylindrical cusp tl stands at the anterolingual 
corner of the tooth, and like its counterpart 
in the second molar, is situated to the lingual 
side and is not involved in the interlocking 
between the second and third molars. The 
rest of the occlusal surface is formed by a 
boomerang-shaped lamina (resulting from 
the merging of cusps t4, t5, and t6), and a 
thick, nearly transverse posterior lamina 
(probably cusps t8 and t9 merged) that is 
wide, but narrower than the one in front of 
it. Cusp t3 is absent but there is an enamel 
ridgelike thickening at the anterolabial cor- 


TABLE 4 

Breadths (in Millimeters) of the Palatal Bridge at 
the First and Third Molars in Samples of 
Papagomys armandvillei, the Holotype of 
Papagomys verhoeveni , and Hooijeromys 
nusatenggara 

(Values for the fossils and subfossils were 
obtained by the method described in the text) 



Breadth 

atM 1 

Breadth 
at M 3 

Papagomys armandvillei 

RMNH 18301, young adult 

3.1 

5.2 

MZB 8308, adult 

3.9 

6.2 

MZB 2394, adult 

5.1 

6.8 

MZB 2395, adult 

5.1 

6.7 

MZB 99, young adult 

4.4 

5.7 

MCZ 51098, young adult 

3.2 

5.6 

Papagomys verhoeveni 

Holotype, adult 

4.8 

6.4 

Hooijeromys nusatenggara 

Specimen 1, young adult 

3.8 

4.6 

Specimen 2, old adult 

5.0 

6.4 


ner of the large cusp t5, forming a configu¬ 
ration similar to that on the second molar 
and involved in the overlap of the second 
molar onto the third in a way comparable to 
the overlap between the first and second 
teeth. There are no signs of a posterior cin¬ 
gulum or cusp t7. 

No part of the occlusal configuration of the 
toothrow will distinguish it from the sample 
of Recent P. armandvillei that is available to 
me. Even among the other characteristics, 
the only difference I could find that set the 
toothrow apart from those in the Recent 
sample is the relative size of the third molar, 
which is narrower relative to either the first 
or second molar than in P. armandvillei (ta¬ 
ble 7), but the difference is slight. For me, 
the piece of right maxilla and toothrow that 
is the holotype of P. verhoeveni is simply a 
fragment from an individual of P. armand¬ 
villei. The name, verhoeveni , is a synonym 
of armandvillei. Hooijer should not be fault¬ 
ed for his identification. Any determination 
is a hypothesis, and his was based on a very 
few maxillary toothrows of P. armandvillei , 
the only ones available to him for compari- 




Fig. 12. Variation in occlusal pattern and size among right maxillary toothrows of young adult and adult Papagomys 
armandvillei. A, RMNH 18301 (holotype); B, UF 9125; C, MCZ 51098; D, the holotype of Papagomys verhoeveni ; and 
E, MZB 2395. Approximately x8. 
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son at the time. I initially agreed with Hooi- 
jer’s determination until I eventually brought 
together a much larger sample of Recent P. 
armandvillei than Hooijer was able to study. 

Most of the mandibular fragments referred 
by Hooijer (1957b) to verhoeveni do come 
from individuals of a species related, as 
Hooijer indicated, to Papagomys armand¬ 
villei. Because the name, verhoeveni , is no 
longer valid for this species, I propose a new 
name and provide an emended diagnosis, de¬ 
scription, and comparison. 

Papagomys theodorverhoeveni, new species 

Diagnosis: A species of Papagomys that 
is distinguished from P. armandvillei by the 
following features of the lower molars: the 
molars are smaller; the laminae on each mo¬ 
lar are thinner, spaced far from each other, 
and nearly erect (the laminae are thick, set 
close together, and slant forward in P. ar¬ 
mandvillei ); the configuration of the antero- 
labial and anterolingual cusps at the front of 
each first molar is different, and an antero- 
central cusp is present (absent from P. ar¬ 
mandvillei ); large and prominent anterolabial 
cusps on the second and third molars; and 
prominent labial cusplets on the first and sec¬ 
ond molars, cusplets that are erect and dis¬ 
crete, not pressed against the adjacent lam¬ 
ina, each shaped more like a large cylindrical 
cusp rather than a cusplet (anterolabial and 
anterolingual cusps are smaller and incon¬ 
spicuous relative to size of the primary cusps 
in P. armandvillei , labial cusplets are absent 
from nearly all specimens, minute if pres¬ 
ent). 

Holotype: Specimen 12, a piece of right 
dentary containing a complete molar row 
from a young adult (fig. 15; table 5). The 
molars are moderately worn. All are intact 
except for the third molar where a small chip 
is lost from the lingual edge of the front lam¬ 
ina. 

Locality and Possible Age: The frag¬ 
ments are from Liang Toge, a cave near Wa- 
rukia, 1 km. south of Lepa, in Menggarai 
Province, western Flores. The deposit at 
Liang Toge, but not necessarily the precise 
layer which forms the matrix adhering to the 


specimens, has been determined by radi¬ 
ocarbon-dating to be 3550 ± 525 years old 
(Jacob, 1967). 

Referred Material: Seventeen mandib¬ 
ular fragments with either partial or intact 
toothrows, representing as many individuals. 
Hooijer (1957b) has listed all the specimens 
(specimen 17 in his table 2 is an example of 
P. armandvillei ), described the variation in 
size and wear among them, and illustrated 
three mandibular toothrows (pi. 15, figs. 1- 
3) showing different stages of wear. Molar 
rows from a young adult and adult are illus¬ 
trated in figure 15. No examples of maxillary 
toothrows are known. 

Etymology: Hooijer named this species 
in honor of Dr. Th. Verhoeven, who collect¬ 
ed the material. By combining Dr. Verhoev- 
en’s first name with his last, I retain the spirit 
of Hooijer’s intent, as well as his accolade. 

Description and Comparison: The low¬ 
er molars of P. theodorverhoeveni resemble 
those of P. armandvillei (figs. 15 and 16), 
including the possession of four-rooted first 
lower molars, and three-rooted second and 
third molars. The primary distinctions be¬ 
tween them are that P. theodorverhoeveni 
has smaller teeth than P. armandvillei (com¬ 
pare the values listed in tables 3 and 5) and 
the occlusal patterns are more elaborate and 
differ in other details. The rows of cusps on 
the lower molars of P. theodorverhoeveni 
are set farther apart than those in P. ar¬ 
mandvillei , and they are nearly erect, not 
slanting forward so much as do the rows in 
P. armandvillei . The laminae formed by the 
rows of cusps are thinner, not only absolute¬ 
ly but relative to size of each tooth, than the 
thick laminae of P. armandvillei . 

Shapes of the cusps forming the front lam¬ 
ina on each first lower molar differ between 
the two species. This lamina is formed by 
three cusps in P. theodorverhoeveni : a large 
anterolingual cusp, angular in cross-section, 
in which the enamel of the labial side joins 
the enamel of the back face to form a ridge 
running up the posterolabial side of the 
cusp; an anterolabial cusp, smaller than the 
anterolingual and elliptical in cross-section, 
with its long axis meeting the lingual cusp at 
nearly a right angle; and a small but promi- 
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Fig. 13. Views accentuating the maxilla above each toothrow, and the base of each zygomatic plate 
in Papa go my s . A, P. armandvillei, which has a narrow zygomatic plate. B, the maxillary fragment and 
reconstruction of the plate in the holotype of P. verhoeveni ; the configuration is closely similar to that 
in examples of P. armandvillei. The stippled portion in B indicates the shape of the subfossil fragment; 
that in A is its counterpart. See text for further explanation. 



nent anterocentral cusp. This cusp is absent 
from specimen 10 but occurs on all the others 
that are complete and not too worn (fig. 15). 
The anterolingual and anterolabial cusps are 
discrete and merge only after they are worn 
nearly to their bases; both form a row set far 
enough in front of the second row that the 
posterior enamel ridge rarely joins with that 
second row, even after much wear; and both 
form a lamina that is shaped like a right angle 
after appreciable wear. The front row in P. 
armandvillei is also formed of a large anter¬ 
olingual cusp and a smaller anterolabial 
cusp, both shaped like tear drops in cross- 
section and join along their inner surfaces so 
the tapered ends lay tightly against each oth¬ 


er and meet the anterior tapered ends of the 
two elongate cusps from the second row (fig. 
15). The two rows of cusps are in contact 
with each other at their centers in most spec¬ 
imens, whether the teeth are slightly or very 
worn; the rows may be slightly separated in 
a few others, but never as far as those in P. 
theodorverhoeveni. The two cusps of the 
front row in P. armandvillei are so tightly 
pressed against each other thay they merge 
after little wear and form an elongate lamina 
parallel to the second lamina (fig. 16), rather 
than one shaped like a right angle, as in P. 
theodorverhoeveni. No anterocentral cusp 
occurs on the first molars of P. armandvillei. 

There is also a conspicuous difference be- 
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A 



B 

Fig. 14. Configuration of the maxilla above each toothrow, and base of each zygomatic plate in 
Recent Mesembriomys and fossil Hooijeromys. A, Mesembriomys, with a wide, expansive zygomatic 
plate and thick maxillary zygomatic root. B, reconstruction of the zygomatic plate and anterior part of 
the maxilla in Hooijeromys , which has a conformation similar to that in Mesembriomys and unlike the 
narrow zygomatic plate and thin maxilla in Papagomys (fig. 13A). The stippled portion in B indicates 
the fossil piece; the stippling in A is its counterpart. See text for further explanation. 



tween the two species in shapes of the first 
laminae on the third molars. In P. theodorv- 
erhoeveni, this lamina is obviously com¬ 
posed of two elongate cusps that remain dis¬ 
tinct after wear; in P. armandvillei , the 
cusps are indistinct and form a thick trans¬ 
verse lamina (figs. 15 and 16). 

The two species also differ by the size of 
the anterolabial cusps on the second and 
third molars, and the number and size of the 
labial cusplets on the first and second mo¬ 
lars, the primary features used by Hooijer 
(1957b; he called them buccal tubercles), to 
distinguish what he had named verhoeveni 
from P. armandvillei. A large anterolabial 
cusp occurs on each second molar in exam¬ 
ples of P. theodorverhoeveni ; it is larger rel¬ 
ative to the adjacent primary cusps than is 


the anterolabial cusp on each second molar 
of P. armandvillei. There is also an antero¬ 
labial cusp on each third molar that may be 
large and conspicuous (fig. 15B) or small and 
nearly incorporated into the adjacent lamina 
(fig. 15C). In the sample of P. theodorver¬ 
hoeveni , there is an anterior labial cusplet on 
each first molar of all specimens except spec¬ 
imens 9, 10, and 18; a posterior labial cusplet 
that is found on the first molar in all the spec¬ 
imens; and a posterior labial cusplet on the 
second molar in each of the specimens. The 
posterior labial cusplet on each first and sec¬ 
ond molar is large, cylindrical, and discrete, 
forming a prominent part of the occlusal sur¬ 
face. Specimens of P. armandvillei usually 
lack labial cusplets; if present, which is rare, 
they are minute. The large anterolabial 
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TABLE 5 

Lengths and Breadths (in Millimeters) of Lower Molars from Adult Papagomys theodorverhoeveni 


Specimen 

Length of 

M, 

Breadths 

m 2 

m 3 

1 

13.4 

4.1 

4.1 

3.4 

2 

13.7 

4.0 

4.1 

3.6 

3 

13.2 

3.8 

4.0 

3.7 

4 

13.8 

3.9 

4.1 

3.7 

5 

— 

4.0 

4.2 

3.6 

6 

14.0 

3.8 

4.1 

— 

7 

12.3 

3.6 

— 

3.3 

8 

— 

3.9 

— 

— 

9 

— 

4.2 

— 

— 

10 

— 

3.8 

— 

— 

11 

13.4 

3.7 

3.9 

3.6 

12 (Holotype) 

13.0 

3.7 

3.9 

3.6 

13 

14.0 

3.7 

4.1 

4.0 

14 

12.2 

3.5 

3.6 

— 

15 

— 

3.5 

— 

— 

16 

12.0 

— 

— 

— 

18 

— 

4.2 

— 

— 

X ± SD (all specimens) 

X ± SD (N = 8; specimens 1-5 

13.2 ± .7 

fN 

+1 

OO 

rn 

<N 

+1 

© 

3.6 ± .2 

and 11-13) 


3.9 ± .1 

4.1 ± .1 

3.7 ± .1 


cusps, anterocentral cusps, anterolingual 
cusps, and labial cusplets are partly respon¬ 
sible for the complex occlusal patterns in P. 
theodorverhoeveni . In contrast, P. armand- 
villei does not have such elaborate occlusal 
surfaces because there is no anterocentral 
cusp, the anterolabial cusps on the second 
molars are relatively smaller, and labial 
cusplets are absent. 

Other than being smaller, the dentaries 
and lower incisors of P. theodorverhoeveni 
do not differ significantly from those in P. 
armandvillei. The enamel layers of the few 
intact lower incisors in my sample of P. 
theodorverhoeveni are orange, as they are in 
P. armandvillei. Study of dentaries that are 
better preserved than those I studied may 
reveal mandibular distinctions between the 
two species. 

The laminae on the molars in P. theodor¬ 
verhoeveni are set far apart and this config¬ 
uration may be associated with the presence 
of relatively large anterolabial cusps and 


prominent labial cusplets. Located as they 
are at the anterolabial margins of the lami¬ 
nae, the anterolabial cusps and labial cusp¬ 
lets add surface area to the labial sides of the 
laminae, extending the width of each and in¬ 
creasing its bulk from front to back. Papa¬ 
gomys theodorverhoeveni must have been an 
animal that in body size was a bit smaller 
than the larger examples of P. armandvillei 
or about the same size as smaller individuals 
of that species. The combination of smaller 
molars with more complex occlusal config¬ 
urations than are found in P. armandvillei 
suggests that P. theodorverhoeveni probably 
utilized different foods than P. armandvillei, 
and exploited a different part of the ecosys¬ 
tem. 

The third species endemic to Flores is 
smaller than either Papagomys armandvillei 
or P. theodorverhoeveni and is known by a 
few fragments from older deposits. Hooijer 
(1967a, p. 154) referred to them when he 
wrote, “The fauna associated with the two 
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stegodonts at Ola Bula in Flores (another site 
is Boa Leza) consists only of a tantalizing, 
as yet unidentified, murine rodent presum¬ 
ably related to the giant prehistoric cave rats 
of the island ... it is smaller than the small¬ 
est of the cave forms ( Papagomys verhoe- 
veni Hooijer) and possibly directly ancestral 
to it, but as yet poorly represented.” That 
unidentified murid is named and character¬ 
ized below. 

HOOIJEROMYS , NEW GENUS 

Diagnosis: A murid of moderately large 
body size that is morphologically more sim¬ 
ilar to Papagomys armandvillei and P . theo- 
dorverhoeveni than to any other species, but 
that is distinguished from Papagomys by the 
following features: the maxilla above each 
toothrow is higher; the basal posterior root 
of the zygomatic plate is chunky and arises 
from the maxilla at a point near the end of 
the second molar, a structure suggesting a 
large zygomatic plate in which the anterior 
spine is convex in outline and juts forward 
well anterior to the dorsal root of the zygo¬ 
matic arch; small teeth set in a very wide 
bony palate; long incisive foramina extend¬ 
ing posterior to the front margins of the mo¬ 
lar rows; upper toothrows in which the sec¬ 
ond molar is broader than long; low cusps; 
cusp t2 large and gourd-shaped, with its bulg¬ 
ing base at the root and its body slanting 
back from the maxillary surface at a 45-de- 
gree angle; simple cusp patterns on the upper 
molars; thin, wide rows of cusps forming 
transverse laminae; the third upper molar 
narrower relative to the second; and the low¬ 
er molars (if correctly associated with the 
genus) also with low cusps and wide simple 
laminae. 

Type Species: Hooijeromys nusateng- 
gara, new species. 

Included Species: The type species 
only. 

Etymology: I name the genus in honor 
of Dr. D. A. Hooijer, whose careful and in¬ 
telligent research with fossils from Indonesia 
in general and Flores in particular has helped 
to elucidate the morphological and adaptive 


diversity of the mammalian fauna that once 
lived in the Far East. 

Hooijeromys nusatenggara, new species 

Diagnosis: Because there is only one 
species in the genus the specific and generic 
diagnoses are the same. 

Holotype: Specimen 1, a piece of right 
maxilla containing all three molars (the third 
tooth is slightly separated from the rest of 
the toothrow; if intact, it would press direct¬ 
ly against the back of the second molar). The 
toothrow and part of the maxillary fragment 
is illustrated in figure 17; values from mea¬ 
surements of the teeth, and ratios, are listed 
in tables 6-9. 

Locality: Olabula (also spelled Ola 
Bula), on the Soa Plateau, between Olakile 
and Mengeruda (lat. 8°30' to 8°45' S, long. 
121°15' E) in Central Ngada Province, Flores 
(a map and photographs of the site are in 
Maringer and Verhoeven, 1970). Remains of 
Stegodon trigonocephalus florensis were 
found at Olabula and according to Hooijer 
(1957a, p. 119), those fossils “were found 
lying on the grass-covered surface of a par¬ 
tially eroded sandstone layer, and occur over 
an area almost one kilometer long by a width 
of several hundred meters. Along the Ai Sis- 
sa, which intersects the upland plain, the fos¬ 
sils protrude from the river banks. Fossils 
were collected both . . . from the surface of 
the plain as well as from the river banks and 
from the foot of a hill rising above the plain 
at Ola Bula.” Dr. Th. Verhoeven told me 
that all the pieces I have identified as Hooi¬ 
jeromys were excavated out of sandstone— 
none of them were found on the surface. 
Sandstone matrix still adheres to the max¬ 
illary fragments of the holotype and speci¬ 
men 2. 

Age: Hooijer (1957a, p. 120) gives “Mid¬ 
dle or Upper Pleistocene” for the age of the 
sediments at Olabula. No radiometric dates 
are yet available. 

Referred Material: In addition to the 
holotype, there is another right maxillary 
fragment from Olabula containing a complete 
toothrow with teeth so worn that the original 
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Fig. 15. Right mandibular toothrows of Papagomys. A, P. armandvillei, young adult (RMNH 18301, 
holotype); B, P. theodorverhoeveni, young adult (specimen 12, holotype); and C, P. theodorverhoeveni, 
adult (specimen 4). All approximately x8. 

Note in B and C: the anterocentral cusps, the ^configuration formed by the anterolabial and antero- 
lingual cusps on each first molar, the labial cusplets, and the laminae spaced far apart—all contrasts 
with the molars of A, and with the molar rows in figure 16. 


occlusal patterns of the cusps are no longer 
evident (specimen 2, fig. 17). There is also 
an isolated right upper third molar (specimen 
3) obtained at Boaleza (also spelled Boa 
Leza). Boaleza is, according to Hooijer 


(1972), a hill a few miles west of Olabula (see 
the map in Maringer and Verhoeven, 1970). 
There are also three lower molars from Boa¬ 
leza that I cautiously associate with H. nu- 
satenggara. 
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Fig. 16. Variation in occlusal pattern and size among right mandibular toothrows of adult Papa - 
gomys armandvillei. A, MCZ 51098; B, UF 9125; and C, MZB 2395. All approximately x8. Contrast 
these occlusal patterns with those of P. theodorverhoeveni, particularly the adult (specimen 4), in fig¬ 
ure 15. 


Etymology: The specific name, nusa- 
t eng gar a , originally derives from Malay; it 
means southeast islands and is the Indone¬ 
sian designation for the Lesser Sunda Is¬ 
lands, that chain which includes the island of 
Flores. Hooijeromys nusatenggara is, there¬ 
fore, Hooijer’s rat of the Southeast Islands. 


Description and Comparisons: Each of 
the three specimens that can be definitely 
identified as Hooijeromys nusatenggara 
contains different information. The holotype 
shows what the shapes and occlusal patterns 
of the upper teeth were like in young adults 
in which the teeth are moderately worn. 
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TABLE 6 

Lengths (in Millimeters) of M 2 (LM 2 ) and M 3 (LM 3 ), Amount M 1 Overlaps M 2 (OM 1 ) and M 2 Overlaps 
M 3 (OM 3 ) and Dental Ratios (in Percent) from Samples of Papagomys, Hooijeromys, and Komodomys 



LM 2 

LM 3 

OM 1 

OM 2 

OM 1 

LM 2 

OM 2 

LM 3 

Papagomys armandvillei 

MCZ 51098 

4.9 

3.9 

0.9 

0.8 

18 

21 

MZB 2395 

4.8 

3.9 

0.9 

1.1 

18 

17 

UF 9125 

5.2 

4.1 

0.7 

0.9 

22 

21 

Liang Toge (M 1-2 ) 

5.3 

— 

1.0 

— 

19 

— 

Papagomys verhoeveni 

holotype 

4.6 

3.9 

0.9 

0.6 

20 

15 

Hooijeromys nusatenggara 

holotype 

3.7 

3.2 

0.6 

0.6 

16 

19 

Komodomys rintjanus 

X ± SD (N = 9) 

2.6 ± .1 

2.1 ± .1 

0.5 ± 0.1 

0.5 ± 0.1 

19 

19 

Range 

2.5-2.6 

1.9-2.4 

0.4-0.6 

0.4-0.6 

15-24 

19-30 


Widths for the palatal bridge can be deter¬ 
mined from that specimen, as can an image 
of the configuration of the zygomatic plate at 
its base. The second specimen illustrates the 
upper toothrow of H. nusatenggara when 
the occlusal area is worn down to nearly a 
flat surface, the degree of wear typical of old 
adults. Values for measurements of the pal¬ 
atal bridge can also be obtained from that 
specimen, and the base of the zygomatic 
plate is preserved well enough to indicate 
what the zygomatic plate was probably like 
in the species. Specimen 3, the upper third 
molar from Boaleza, resembles the third mo¬ 
lar of the holotype in size and shape. Cusp 
tl is missing but the two laminae are intact 
and shaped like those in the holotype, dif¬ 
fering by being worn down slightly farther, 
which indicates the rat was probably older 
than the animal represented by the holotype. 

There is enough of the palatal bridge on 
the left side of each maxillary fragment, and 
enough of the maxilla and base of the zygo¬ 
matic plate above each toothrow to indicate 
that the molar rows were short and set in a 
wide bony palate penetrated by incisive fo¬ 
ramina; and that each zygomatic plate was 
robust and probably very wide, expansive 
enough to project well anterior to the dorsal 
root of each zygomatic arch—a configura¬ 


tion, size, and proportion dissimilar to the 
shapes, dimensions, and proportions in P. 
armandvillei. Those maxillary features, com¬ 
bined with the dental characters, point to a 
species in the murid fauna on Flores that was 
ecologically different from P. armandvillei , 
P. theodorverhoeveni, and probably any oth¬ 
er known Floresian native rat. 

I was able to obtain values for breadths of 
the palatal bridge at levels of the first and 
third molars from the holotype and from 
specimen 2. In each fragment, the palatal 
bridge between the toothrows was absolutely 
as wide or wider than the palatal bridges in 
specimens of P. armandvillei of approxi¬ 
mately comparable age (table 4). Thus, the 
teeth of H. nusatenggara are not only ab¬ 
solutely smaller than those in P. armandvil¬ 
lei (tables 4 and 8), but also much smaller 
relative to the breadth of the bony palate. 
Enough is left of the anterior portion of each 
palatal bridge to indicate that the posterior 
limits of the incisive foramina ended 1-1.5 
mm. past the anterior alveolar margins of the 
first molars in each specimen; the incisive 
foramina were relatively longer in H. nusa¬ 
tenggara than they are in P. armandvillei — 
in the latter, the foramina end 1-4 mm. in 
front of the anterior alveolar edges of the 
first molars. Not enough of the bony palate 
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TABLE 7 

Ratios (in Percent) Involving Lengths and Breadths of Molars from Samples of Papagomys , Hooijeromys , 

Spelaeomys , and Floresomys 
(Based on data in tables 3, 4, 6, 8, 10-12) 



BM 2 

BM 2 

BM 3 

BM 3 

bm 2 

BM, 

BM, 


LM 2 

BM 1 

BM 1 

BM 2 

BM, 

BM, 

bm 2 

Papagomys armandvillei 

MCZ 51098 

90 

— 

— 

— 

— 

— 

— 

MZB 2395 

89 

— 

— 

— 

— 

— 

— 

UF 9125 

96 

— 

— 

— 

— 

— 

— 

Liang Toge 

94 

96 

— 

— 

— 

— 

— 

Recent (N = 8) 

— 

96 

83 

87 

107 

100 

93 

Papagomys verhoeveni 

holotype 

96 

96 

78 

82 

— 

— 

— 

Papagomys theodorverhoeveni 

M,_ 3 (N = 8) 

— 

— 

— 

— 

105 

95 

90 

Hooijeromys nusatenggara 

holotype 

103 

93 

71 

76 

— 

— 

— 

specimen 2 

103 

95 

76 

78 

— 

— 

— 

Spelaeomys florensis 

holotype 

— 

95 

75 

79 

— 

— 

— 

specimen 2 

— 

95 

75 

79 

— 

— 

— 

Mj_ 3 (N = 16) 

— 

— 

— 

— 

105 

91 

86 

Floresomys naso 

M,_ (N = 2) 

— 

— 

— 

— 

105 

91 

87 

Komodomys rintjanus 

M 1 " 3 (N = 13) 

96 

76 

79 


— 

— 

— 

M 1 _ 3 (N = 13) 

— 

— 

— 


116 

105 

91 


remains on either specimen of H. nusateng- 
gara to determine where the back margin of 
the palatal bridge was situated relative to the 
toothrows. When viewed from a ventral per¬ 
spective, H. nusatenggara had a wide pala¬ 
tal bridge—as wide as in specimens of the 
large-bodied P. armandvillei —separating 
narrow teeth in short toothrows, and incisive 
foramina penetrating past the fronts of the 
first molars, a configuration different from 
that in Papagomys . 

The back portion of the zygomatic plate at 
its base is distinctively shaped in the two 
specimens of H. nusatenggara, and different 
from the shape in P. armandvillei. Part of 
the maxillary between the bases of the teeth 
and the lip of the orbit is intact and undis¬ 
torted in specimen 2 of H. nusatenggara, 


and includes a piece of the back root of the 
zygomatic plate. A similar piece is present 
on specimen 1, but the matrix has pushed 
out the walls of the maxillary fragment and 
its actual shape is distorted. Judged from the 
configuration in specimen 2, that portion of 
the maxillary between the base of the tooth- 
row and the lip of the orbit was high and the 
back root of the zygomatic plate was thick 
and robust. In specimen 2, the height of the 
maxillary fragment from the base of the teeth 
to the lip of the orbit at a point near the end 
of the first molar is 5.2 mm., the height at 
the midpoint of the third molar is 4.3 mm.; 
values for a specimen of P. armandvillei 
(MZB 2395) are 4.7 mm. and 4.1 mm., re¬ 
spectively (I explained how I took these 
measurements in the account of P. theo- 



104 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 169 


TABLE 8 

Lengths and Breadths (in Millimeters) of Upper 
Molars from Adult Hooijeromys nusatenggara 



Specimen 

1 

(Holotype) 

Specimen 

2 

Specimen 

3 

Length of M 1-3 

12.4 

11.5 

_ 

Breadth of M 1 

4.1 

3.7 

— 

Breadth of M 2 

3.8 

3.6° 

— 

Breadth of M 3 

2.9 

2.8 

3.0 


An estimate; the tooth is incomplete. 


dorverhoeveni). The maxillary segment in 
specimen 2 is much higher than in examples 
of P. armandvillei. And though specimen 1 
of H. nusatenggara is slightly distorted, it is 
evident that the section of the maxilla be¬ 
tween the base of the toothrow and the lip 
of the orbit was nearly as high as that in spec¬ 
imen 2. Part of the maxillary portion is a 
large swelling representing the posterior root 
of the base of the zygomatic plate. The swell¬ 
ing begins at a point near the back of the 
second molar and expands to form the high, 
thick, and robust base forming the back of 
the zygomatic plate. In specimens of P. ar¬ 
mandvillei, the back root of the zygomatic 
plate is gracile, not as thick and high, and 
begins to curve up from a point farther up 
the toothrow, near the end of the first molar. 
The configuration in P. armandvillei is that 
associated with a moderately narrow zygo¬ 
matic plate in which the anterior edge is usu¬ 
ally erect and projects anterior to the dorsal 
root of the zygomatic arch by only a few 
millimeters (fig. 13A). The thick and chunky 
base in specimen 2 of H. nusatenggara was 
likely associated with a very wide zygomatic 
plate in which the anterior edge extended 
appreciably anterior to the front of the dorsal 
root of the zygomatic arch (fig. 14B). The 
shape of the zygomatic plate in Mesembrio- 
mys gouldii from Australia, and the projec¬ 
tion of its anterior spine beyond the dorsal 
root of the zygomatic arch (fig. 14A) are ex¬ 
amples of the configuration; the posterior 
base of the zygomatic plate in that species 
may be a good approximation of what the 


zygomatic plate was like in H. nusateng¬ 
gara. 

The following description of upper molars 
is based on the moderately worn teeth of the 
holotype of H. nusatenggara. The teeth 
have some features that are like those in the 
upper molars of P. armandvillei but are un¬ 
like that species in many details. There are 
five distinct roots under each first upper mo¬ 
lar in H. nusatenggara, four under each sec¬ 
ond molar, and three under each third molar. 
The cusps slant backward so the first tooth 
overlaps 16 percent of the second molar and 
the second overlaps 19 percent of the third, 
features also shared by P. armandvillei (ta¬ 
ble 6). The second molar of H. nusatenggara 
is squarish, slightly wider than long, whereas 
the second molar is definitely longer than 
wide in P. armandvillei (table 7). The third 
molar of H. nusatenggara is narrower rela¬ 
tive to the second molar than in samples of 
the other species (table 7). The length of the 
third molar in H. nusatenggara (28 percent, 
mean of two specimens) is similar to the rel¬ 
ative length of the third molar in P. armand¬ 
villei (25 percent, mean of eight specimens). 
Finally, H. nusatenggara has low cusps rel¬ 
ative to those in P. armandvillei. 

The occlusal configurations on the upper 
molars of H. nusatenggara resemble those 
in P. armandvillei, but differ in details. As 
in the latter species, there is no cusp t7 or 
posterior cingulum on any of the teeth in H. 
nusatenggara. But unlike those in P. ar¬ 
mandvillei, the rows of cusps on the first and 
second molars are straighter and form trans¬ 
verse laminae, especially on the second mo¬ 
lar. 

Among examples of the two species, the 
front row of cusps on the first molar in H. 
nusatenggara is unique. It is formed of a 
small round labial cusp and a larger oblong 
lingual cusp flanking a large round central 
cusp that slopes out and forward from its 
small wear surface to a thick bulging base; 
the anterior face of the cusp slants outward 
from between the adjacent cusps at about a 
45-degree angle from the occlusal surface to 
the surface of the maxilla. The three cusps 
are discrete and would remain so after con- 
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Fig. 17. Maxillary fragments and molar rows of Hooijeromys nusatenggara collected at Olabula, 
Flores. A, adult (specimen 1, the holotype); B, old adult (specimen 2). The anterior edge of the palatal 
bridge in specimen 1 marks the approximate posterior boundary of the incisive foramina. Approximate¬ 
ly x8. 


siderable wear, and their wear surfaces are 
aligned nearly straight so the occlusal area 
of the lamina they form is transverse. The 
cusps are less distinct in P. armandvillei, the 
lamina slants back and toward the lingual 
side, and the central cusp of that species is 
slanted at about a 30-degree angle from wear 
surface to maxilla. Cusp t4 in the second 
lamina on the first molar in H . nusatenggara 
is directed forward so it is about on the same 
line as the opposite labial cusp, whereas it is 
set farther back in P . armandvillei ; the result 
is a straighter row of cusps in H. nusateng¬ 
gara than in P. armandvillei , and thus a 
nearly transverse lamina. The third lamina 
on the first molar of H . nusatenggara is thin¬ 


ner and straighter than the lamina in P. ar¬ 
mandvillei. 

The two laminae on the second upper mo¬ 
lar of H. nusatenggara are thin, wide and 
transverse, their width accentuating the wide 
tooth and its squarish occlusal outline. The 
first lamina is nearly straight—only gently 
arched in the middle—in H . nusatenggara 
because the boundaries of the cusps are less 
discrete and the labial cusp is set forward 
nearly in line with the middle and lingual 
cusps. The first lamina on the second molar 
of P. armandvillei is clearly arcuate and 
slanted back toward the lingual side because 
the cusp boundaries are more evident and 
the labial cusp is set more posterior relative 
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TABLE 9 

Breadths of Isolated Lower Molars (in 
Millimeters) from Adult Hooijeromys Collected at 
Boaleza 



Specimen 

1 

Specimen 

2 

Specimen 

3 

Breadth of M, 

3.2« 

_ 

_ 

Breadth of M 2 

— 

— 

— 

Breadth of M 3 

— 

3.5 

3.1 


a An estimate: the tooth is incomplete. 


to the other two cusps forming the lamina. 
The second lamina on the tooth in H. nu- 
satenggara is also straighter—essentially 
transverse—than its counterpart in P. ar- 
mandvillei. There is a small low tubercle-like 
mound on the front and labial side of the sec¬ 
ond molar of H. nusatenggara that probably 
represents cusp t3. 

The occlusal surface of the third upper 
molar of H. nusatenggara resembles that in 
some specimens of P. armandvillei, those 
examples in which the front lamina is shaped 
like a boomerang, but differs in that there is 
a small but distinct anterolabial tubercle that 
represents cusp t3 (a cusp that is usually ab¬ 
sent in P. armandvillei ); and the posterior 
lamina is narrower relative to the front lam¬ 
ina, and transverse in position (it is nearly 
the same width as the first lamina and di¬ 
rected back and to the lingual side in P. ar¬ 
mandvillei.) 

The interlocking configuration among the 
upper molars of H. nusatenggara is like that 
I described for the upper toothrows in some 
examples of P. armandvillei : the back mar¬ 
gin of cusp t8 leans against the front face of 
cusp t5 and the anterolabial surface of the 
adjacent cusp tl. Cusp t8, t5, and tl form the 
interlocking between the first and second 
teeth, and between the second and third mo¬ 
lars. 

In table 9 I have listed measurements of 
three lower teeth that were found at Boaleza: 
a partial left first moiar (specimen 4; fig. 18) 
from an adult, a left third molar (specimen 
5) from a very young adult, and a right third 
molar (specimen 6; fig. 18) from an adult. 
The anterior half of the first molar is simple 



Fig. 18. Isolated lower molars of Hooijero¬ 
mys collected at Boaleza, Flores. Left side: par¬ 
tial left first molar from an adult (specimen 1, 
breadth is 3.2 mm.). Right side: right third molar 
from an adult (specimen 3, breadth is 3.1 mm.). 

in occlusal configuration, consisting of two 
rows of low cusps. The first is formed of a 
large squarish anterolingual cusp and a 
smaller anterolabial one. There is an enamel 
mound at the posterior base of the anterolin¬ 
gual cusp. The second row consists of two 
thick and elongate cusps; both rows are 
straighter than their counterparts on the mo¬ 
lars of P. armandvillei. There is no antero- 
central cusp on the anterior margin of the 
tooth or cusplets on the labial margin. Each 
lower third molar has two low and thick 
transverse laminae, with no distinction be¬ 
tween the cusps forming them. The front 
lamina is thick and supports a small antero¬ 
labial cusp. The second lamina, a thin oval 
in cross-section, is narrower than the front 
one. The two third molars are similar in 
shape, differ in amount of wear on their oc¬ 
clusal surfaces, and slightly in size; certainly 
they are from the same species. The frag¬ 
ment of first molar is probably also from the 
same species. 

I cannot definitely identify the lower mo¬ 
lars as being part of toothrows from H. nu¬ 
satenggara, but each is the right size for a 
lower molar of that species, each has low 
cusps that go along with the low cusps on 
the upper molars, and each has simple lam¬ 
inae that complement the shapes of the lam¬ 
inae on the upper teeth. The lowers are not 
from a species of Rattus, or from any other 
murid besides H. nusatenggara, that has 
been found on Flores. That they belong to a 
simple-toothed rat with a Papagomys -like 
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structure, is evidenced by the shapes of the 
front cusps on the first molar, which though 
low and simple, are reminiscent of the 
shapes in the front cusps on the first molars 
of P. armandvillei. The isolated lowers may 
represent a different, yet undescribed species, 
but I think not. I cautiously associate them 
with H. nusatenggara. If they do represent 
the lower molars of that species, then they 
are shorter-cusped and do not have occlusal 
patterns as elaborate as those in P. theo- 
dorverhoeveni, and are more like the simpler 
occlusal patterns on the lower molars in P. 
armandvillei. 

Hooijeromys nusatenggara was apparent¬ 
ly quite a different rat from either Papago- 
mys armandvillei or P. theodorverhoeveni if 
my reconstruction of parts of the animal are 
correct. Based on the remnants of the max¬ 
illae associated with the toothrows, I esti¬ 
mate that the species was a rat of moderately 
large body size, something similar to Me- 
sembriomys gouldii of Australia or Uromys 
anak of New Guinea, in which adults would 
have a combined head and body length of 
275-350 mm., and a skull length of 60-70 
mm. The toothrows were set in a wide bony 
palate, a configuration similar to that in Me- 
sembriomys or Uromys, for example. The 
incisive foramina were long enough to pen¬ 
etrate between the toothrows. The zygomat¬ 
ic plates were very wide; their anterior 
spines were probably convex in outline, and 
must have projected far anterior to the front 
margins of the dorsal roots of the zygomatic 
arches (fig. 14). The teeth were low-crowned, 
simple in cuspidation, with broad second 
molars, and rows of thin and wide cusps 
forming transverse laminae. I cannot discern 
whether the rat was terrestrial or arboreal in 
habitus. 

Papagomys armandvillei, P. theodorver¬ 
hoeveni, and Hooijeromys nusatenggara 
are, or were, rats of large body size with sim¬ 
ple or moderately complex occlusal patterns 
on the upper and lower molars. There is a 
fourth species of large-bodied rat represent¬ 
ed by subfossil fragments found in the same 
cave deposits at Liang Toge that yielded the 
samples of P. armandvillei and P. theodor¬ 
verhoeveni. Spelaeomys florensis is the 


name Hooijer (1957b) gave it. The species 
contrasts sharply with the other three be¬ 
cause of the very complex occlusal surfaces 
on its molars, which form some of the most 
elaborate patterns among murids from the 
Indo-Australian region. I summarize its char¬ 
acteristics below. 

Spelaeomys florensis 

Two maxillary fragments and 30 pieces of 
mandibles (representing 32 individuals), all 
with teeth, comprise the sample of Spelaeo¬ 
mys florensis. The holotype is a right max¬ 
illary fragment with a complete toothrow 
from a young adult; the cusps are slightly 
worn. The other piece of maxilla is from the 
left side of an adult and also contains a com¬ 
plete toothrow, one in which the occlusal 
surface is worn more than the holotype. 
Hooijer (1957b, pi. XIV, figs. 5 and 6) pro¬ 
vided clear illustrations of both specimens as 
well as data from measurements of the tooth¬ 
rows and individual molars, values I have 
listed in table 10. 

Nineteen of the 30 mandibular fragments 
of S. florensis contain complete toothrows; 
the other pieces lack particular molars. Sum¬ 
maries of values for lengths of toothrows and 
breadths of molars, all obtained by Hooijer 
(1957b), are listed in table 11. 

Spelaeomys florensis was probably similar 
to Papagomys theodorverhoeveni in body 
size, for the lengths of lower toothrows and 
breadths of individual molars in both species 
are close (tables 5 and 11). There is enough 
of the maxilla associated with each toothrow 
of S. florensis to indicate that the palatal 
bridge and basal root of the zygomatic plate 
of that species were similar in configuration 
and proportion to those structures in P. ar¬ 
mandvillei. The small fragment of palatal 
bridge on the older of the two specimens of 
S. florensis is about as wide as that part of 
the bridge in examples of P. armandvillei ; 
since the teeth of those two species are also 
similar in size, the hard palate of each was 
like the other in the size of toothrows relative 
to breadth of bony palate. In both specimens 
of S. florensis, the back of the zygomatic 
plate at its base begins to sweep out from a 
point near the back of the first molar; likely 
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TABLE 10 

Lengths and Breadths (in Millimeters) of Upper 
Molars from Adult Spelaeomys florensis 
(Values from Hooijer, 1957b) 



Specimen 1 
(Holotype) 

Specimen 

2 

Length of M 1-3 

13.4 

14.6 

Breadth of M 1 

4.0 

4.3 

Breadth of M 2 

3.9 

4.1 

Breadth of M 3 

3.1 

3.2 


the zygomatic plates of S. florensis were nar¬ 
row, resembling the configuration in P. ar- 
mandvillei. 

Any similarities between S. florensis and P. 
armandvillei end with maxillary features be¬ 
cause the occlusal patterns formed by cusps 
on the teeth of S. florensis are elaborate com¬ 
pared with the simple patterns of P. armand¬ 
villei , or even P. theodorverhoeveni and H. 
nusatenggara. The cusp patterns on molars of 
S. florensis are the most elaborate of the large 
rats native to Flores, and even more complex 
than the occlusal designs in Mallomys roths- 
childi from New Guinea, Lenomys meyeri of 
Sulawesi, Crateromys schadenbergi from 
the Philippines, or Coryphomys buehleri of 
Timor, the other species of giant complex¬ 
toothed rats that Hooijer (1957b) compared 
with S. florensis. 

All three upper molars of S. florensis are 
longer than wide, nearly rectangular in oc¬ 
clusal outline. The width of the second molar 
relative to the first is similar to the propor¬ 
tions of these teeth in samples of P. ar¬ 
mandvillei and H. nusatenggara, but the 
third molar is narrower, relative to either the 
first or third, than in samples of those other 
two genera (table 7). Each first molar in Spe¬ 
laeomys has four roots: a large bilobed an¬ 
terior root extending from lingual to labial 
side, a small lingual root, and two small pos¬ 
terior roots. Each second molar is anchored 
by four roots, two anterior and two poste¬ 
rior; and each third molar has three roots, 
two anterior and a wide posterior. Cusps on 
all the upper teeth are high, discrete, and 
nearly erect so the first molar abuts against 
the second, and the second against the third 


with only slight overlapping (fig. 19). The 
cusps are distinct and remain so even after 
appreciable wear. 

There are 11 cusps on each first upper mo¬ 
lar in Hooijer’s sample. Nine of these are 
large and arranged in series of three in three 
rows; a smaller cusp tlbis (clearly shown in 
Hooijer’s illustrations, but absent from the 
molar depicted in fig. 19) sits between cusp 
tl and cusp t2 of the first row; and a small 
oblong posterior cingulum is situated at the 
posterolabial margin. The lingual cusps are 
oval in cross-section; each labial cusp is wide 
at its outer side and attenuate at its other 
end; both labial and lingual cusps are posi¬ 
tioned so they slant back and inward. The 
central cusps are large, thick and either ob¬ 
long or triangular in cross-section. 

Each second upper molar has nine cusps; 
cusp tlbis and cusp t2, both present on the 
first molar, are absent. Except for cusp tl 
and cusp t3, cusps are shaped and positioned 
like their counterparts in the first molar. 
Cusp tl is large, round in cross-section, and 
sits back from the cingular margin of the 
tooth; it is discrete and set back far enough 
so it does not lean against the posterior mar¬ 
gin of the first molar. Cusp t3 is small, erect, 
and cylindrical. It is nestled between the 
large central and labial cusps of the row be¬ 
hind, and its anterolingual margin presses 
against the posterolabial margin of the pos¬ 
terior cingulum on the first molar. 

Seven cusps form most of the occlusal sur¬ 
face of each third upper molar: a large elon¬ 
gate cusp tl; a small, cylindrical cusp t3; an 
elongate cusp t4, which is positioned so its 
long axis is nearly transverse; a large cusp 
t5, which is a smaller version of each central 
cusp on the first and second molars; an elon¬ 
gate and transverse cusp t6 that sits just back 
of cusp t5; a large cusp t7 on the lingual side, 
and a cusp t8 on the posterolabial side, each 
elongate in cross-section, and forming the 
back of the tooth. Cusp t2 is absent from the 
third molar, as well as a cusp t9 and a pos¬ 
terior cingulum, if my interpretation of the 
cusp sequence is correct. 

The upper molars of S. florensis abut 
against each other with only slight overlap; 
the overlap is not as extensive, or the inter- 



1981 


MUSSER: FLORES RATS 


109 



Fig. 19. Left maxillary (A) and mandibular (B) subfossil toothrows from adults of Spelaeomys 
florensis. Approximately x8. The upper molar row is from LT 205, the lower from LT 85, specimens 
in the Rijksuniversiteit Utrecht that were lent to me by Dr. A. van de Weerd. The occlusal patterns 
of these specimens are typical of 5. florensis except that a cusp tlbis is missing (usually present) and 
there is an auxiliary cusp in back of cusp tl (usually absent) on the first upper molar. 


locking among the molars as tight as it is 
among the upper molars of either P. ar- 
mandvillei or H. nusatenggara. In S. floren¬ 
sis, the backs of cusp tl, cusp t8, and the 
posterior cingulum lean against the fronts of 
cusp tl, t5, and t3 of the molar behind. 

The lower molars of S. florensis have been 


illustrated by Hooijer (1957b: pi. 15, figs. 4- 
6). The first and third molars are longer than 
wide and the second molar is squarish in oc¬ 
clusal outline. The second lower molar is 
narrower than the first, and the third narrow¬ 
er than either the first or second, than are 
those respective teeth in samples of either P. 



110 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


VOL. 169 


TABLE 11 

Lengths and Breadths (in Millimeters) of Lower Molars from Adult Spelaeomys florensis 

(Values from Hooijer, 1957b) 



Length of Mj_ 3 

M, 

Breadths 

m 2 

m 3 

All specimens 

X 

14.6 

4.2 

4.3 

3.8 

Range 

13.8-15.4 

4.0-4.5 

4.1-4.6 

3.6-4.0 

N 

19 

29 

26 

20 

Complete Mj_ 3 only (specimens 1-7, 13, 

15, and 17-23) 

X ± SD (N = 16) 

14.5 ± .5 

4.2 ± .1 

4.4 ± .2 

oo 

1+ 

Range 

13.8-15.2 

4.0-4.5 

4.1-4.6 

3.6-3.9 


armandvillei or P. theodorverhoeveni (table 
7). Each first lower molar is anchored by 
three roots, a wide anterior and a divided 
posterior; in the four-rooted Papagomys , the 
posterior root is entire and there are small 
labial and lingual roots not found in S. flo¬ 
rensis. Each third lower molar has two roots 
only, a large anterior and large posterior. 
The occlusal surfaces of the lower molars 
appear complex and highly cuspidate due to 
the high, large, nearly erect cusps and the 
many large cusplets. Both cusps and cusplets 
remain discrete even after appreciable wear. 

Three pairs of large cusps form most of the 
occlusal surface of the first molar. In addi¬ 
tion to them, there is an anterocentral cusp 
at the front of the tooth (designated Sm by 
Misonne, 1969), four large cusplets, and 
sometimes additional smaller cusplets, along 
the entire labial margin, and a cylindrical 
posterior cingulum at the posterolingual edge 
of the molar. The surface of the second mo¬ 
lar consists of two pairs of large, primary 
cusps, a small anterolabial cusp, three large 
labial cusplets, and a cylindrical posterior 
cingulum. Two pairs of large primary cusps 
form most of the third molar, and a small 
anterolabial cusp is present, and either one 
or two labial cusplets. There is no posterior 
cingulum at the back of each third lower mo¬ 
lar. The back row of primary cusps on the 
third molar forms a lamina with a configu¬ 
ration similar to that in Mallomys and Cra- 
teromys (Misonne, 1969), and dissimilar to 


the oblong, transverse laminae in the third 
lower molars of Papagomys and Hooijero- 
mys. 

When worn, the front row of anterolingual 
and anterolabial cusps on each first lower 
molar forms a thin, bilobed lamina. The sec¬ 
ond and third pairs of cusps on the first lower 
molar, and all the pairs on the second and 
third molars, form laminae with deeply scal¬ 
loped posterior faces, a configuration result¬ 
ing from the shape of the cusps. Each cusp 
has a thick, round back part and tapers to an 
attenuate front which slants inward toward 
the midline of each tooth, a shape very sim¬ 
ilar to the cusps in Mallomys (figs. 9 and 10). 
After sufficient wear, the two cusps join 
along their slim anteromedial borders to form 
a deeply incised lamina. These thick lami¬ 
nae, combined with a prominent anterocen¬ 
tral cusp on the anterior margin of the first 
molar, large cusplets along the labial margins 
of all molars, and prominent posterior cin¬ 
gula, form occlusal surfaces with extensive 
surface area for masticating food. 

In summary, some of the distinctive and 
diagnostic features of Spelaeomys florensis 
are in the upper molars: many large, tall, 
erect, and discrete cusps, which remain sep¬ 
arate even after appreciable wear; a large 
cusp between cusps tl and t2 on each first 
molar; a large cusp t7 on the first and second 
molars; a prominent posterior cingulum at 
the back of each first and second molar (all 
absent from Papagomys and Hooijeromys); 



1981 


MUSSER: FLORES RATS 


111 


a large cusp t3 on the second and third mo¬ 
lars (absent or minute in the other two gen¬ 
era); and the slight overlap among the mo¬ 
lars. Other diagnostic characters are in the 
lower molars: large, high, discrete cusps and 
the configurations of the laminae they form; 
large and numerous cusplets along the labial 
margin of each tooth; and a prominent an- 
terocentral cusp at the front of each first mo¬ 
lar (most cusplets are absent from lower mo¬ 
lars of Papagomys armandvillei, there are 
half as many on the lowers of P. theodor- 
verhoeveni, the cusps in Papagomys are 
shaped differently, begin to merge after less 
wear and form laminae of different shapes 
than in Spelaeomys). 

The dentition of Spelaeomys is unique, 
not only in contrast to those of Papagomys 
and Hooijeromys, but also to other genera 
of giant rats from outside of Flores. When he 
originally described S. florensis, Hooijer 
(1957b) compared its dentitions with those of 
Papagomys, Mallomys, Lenomys, Cratero- 
mys, Pogonomys, Chiropodomys, and Cor- 
yphomys. Misonne (1969, p. 76) wrote the 
“Spelaeomys is apparently sharply distin¬ 
guished by the presence of a large tlbis on 
M 1 ; the size of this cone is quite unusual, as 
also are the large cingular outer conules in 
Mj and M 2 , but otherwise it is not very dif¬ 
ferent from the Papagomys-Mallomys se¬ 
ries.” Misonne considered Spelaeomys to be 
a member of his “ Lenothrix group,” which 
besides Spelaeomys, was composed of Le¬ 
nothrix, Lenomys, Pogonomys, Pithecheir, 
Crateromys, Mallomys, Papagomys, Cory- 
phomys, Hyomys, Batomys, Carpomys, To- 
kudaia, and Eropeplus . To Misonne (1969, 
p. 77), Spelaeomys “is, on the whole, not 
very different from the Lenomys type. This 
indicates a rather close relationship between 
all these genera sharing in common many 
primitive characters.” But, Spelaeomys is 
quite different from the Lenomys type, as I 
shall point out in a later section of this re¬ 
port. 

In addition to the specimens of Papago¬ 
mys and Spelaeomys, Dr. Verhoeven col¬ 
lected five other dentary fragments from the 
deposits in the cave at Liang Toge. The 
pieces are from rats that were about the body 


size of large-sized species of Rattus . Rattus 
rattus, in fact, was the identification Hooijer 
(1967b, p. 160) applied to the partial mandi¬ 
bles, and he wrote that they may “represent 
diardi as well as argentiventer ( =brevicau- 
datus ), both known in the recent state from 
Flores.” I also studied the fragments and re¬ 
ported them to be examples of R. rattus, but 
referable to R. r. sumbae, the subspecies 
that nowadays lives on Flores (Musser, 
1972). Both Hooijer and I were wrong. Spec¬ 
imens 1 to 4 are from rats that had simple 
Rattus- like lower molars and elongate slen¬ 
der mandibular segments in front of the mo¬ 
lar rows; they represent a genus and species 
found nowhere else outside of Flores. Spec¬ 
imen 5 is a sample of Komodomys (Musser 
and Boeadi, 1980) from Flores. In the pages 
to follow, I first name and characterize the 
genus and species to which the first four frag¬ 
ments belong, then discuss my determination 
of the fifth specimen. 

FLORESOMYS, NEW GENUS 

Diagnosis: A genus of murid distin¬ 
guished from all others by the following com¬ 
bination of features: body size probably 
about like that of Rattus norvegicus ; denta- 
ries robust with prominent masseteric ridges; 
a slender and elongate ramus between the 
front of the molar row and tip of the dentary; 
narrow lower incisor, both absolutely and 
relative to width of each dentary; toothrows 
short and molars narrow relative to size of 
dentaries; occlusal surfaces of molars con¬ 
sisting mostly of thick and chunky laminae; 
front of first molar composed of a lamina 
bounded on its anterior margin by high 
arched enamel rims and shaped like an in¬ 
verted chevron, contacting the second lami¬ 
na at or slightly off the center of its anterior 
face so the two laminae are separated by 
wide angular spaces on labial and lingual 
sides of the tooth; a nearly transverse second 
lamina on each first molar, and a transverse 
front lamina on each third molar; no anter- 
ocentral cusp on the front of the first molar; 
no anterior labial cusplet on any of the first 
molars; a large anterolabial cusp on each sec¬ 
ond molar, but usually not on the third mo- 
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lars; large posterior labial cusplets on the 
first and second molars; and posterior cin¬ 
gula of first and second molars wide and 
oval, erect and separated from lamina in 
front of it. 

Genotype: Floresomys naso, new species. 

Included Species: Only the type species. 

Etymology: I have combined the name 
of the island with the Greek mys for mouse 
(or rat) to formally associate the rat with Flo¬ 
res, the only island in Nusatenggara where 
specimens of this medium-sized, long-nosed 
animal have been found 

Floresomys naso, new species 

Diagnosis: Same as for the genus. 

Holotype: Specimen 1, a piece of right 
dentary with a complete molar row and part 
of the incisor (figs. 20 and 21) from an adult. 
Measurements of the molars are listed in ta¬ 
ble 12. A piece of labial corner at the front 
of the second molar is missing; otherwise, 
the toothrow is intact. 

Locality and Possible Age: All the 
specimens are from sediments in Liang 
Toge, a cave near Warukia, 1 km. south of 
Lepa, in Menggarai Province, western Flo¬ 
res. The deposit, but not necessarily the pre¬ 
cise layer forming the matrix adhering to the 
specimens, has been determined by radio¬ 
carbon dating to be 3550 ± 525 years old 
(Jacob, 1967). 

Referred Material: In addition to the 
holotype there is a right mandibular fragment 
with a complete toothrow (specimen 2), part 
of a right dentary containing the first and sec¬ 
ond molars (specimen 3) and a mandibular 
piece with intact first and third molars (spec¬ 
imen 4). All the fragments are from adults 
but different ages, judged by wear of the 
molars, are represented among the speci¬ 
mens (fig. 20): Specimens 1, 3, and 4 are 
moderately worn; specimen 2 is worn down 
farther than the holotype. Measurements of 
the molars, as well as some proportions, are 
listed in tables 12 and 13. Part of an incisor 
is still attached to each piece of mandible. 

Etymology: The specific name refers to 
the probable long nose of the species, a fea¬ 
ture I attribute to it inferred from the shape 


of the dentaries and relative sizes of the mo¬ 
lars and incisors. Floresomys naso then, is 
the long-nosed rat from the island of Flores. 

Description and Comparisons: The 
toothrow of the holotype (specimen 1) is 
straight, the teeth are large and their occlusal 
patterns are simple. The first molar is rect¬ 
angular in occlusal outline, the second is 
squarish and wider than either the first or 
third molar (table 13). The occlusal surface 
of the first lower molar consists of three thick 
and stocky laminae, positioned close to one 
another, each composed of two high cusps; 
a large posterior labial cusplet; and a large 
wide cusp—the posterior cingulum—situated 
on the back margin of the tooth. The front 
row of cusps is composed of a large antero- 
lingual cusp united with a slightly smaller 
anterolabial cusp to form an erect lamina 
shaped like an inverted chevron. The second 
lamina is gently bowed and slants forward to 
abut against the posterior margin of the front 
lamina to the left of its center so the two 
laminae are separated on the labial and lin¬ 
gual sides by wide triangular spaces. The 
enamel front and sides of cusps forming the 
first lamina are much higher than the enamel 
outlines of the second lamina, so the occlusal 
area of the front lamina is a broad surface 
sloping down and back to meet the flat sur¬ 
face of the second lamina, which slopes 
down and forward. The result is a basin, 
bounded at the back by the low posterior 
enamel wall of the second lamina, and at the 
front by the two high arcuate enamel rims of 
the front row of cusps. The third lamina is 
chevron-shaped, slants forward, and most of 
its labial margin presses against a large and 
distinct labial cusplet, oval in cross-section, 
that is discrete, not merged with the labial 
cusp against which it is tightly pressed. The 
posterior cingulum at the back of the tooth 
is large, oval, nearly erect, and separated 
from the posterior face of the third lamina. 
There is no anterior labial cusplet on the side 
of the second lamina nor is there an antero¬ 
medial cusp on the anterior margin of the 
tooth. 

The occlusal surface of the second lower 
molar consists of two thick and high laminae, 
each broadly chevron-shaped, slanting 
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Fig. 20. Occlusal views of right (1-4) and left (5) subfossil mandibular toothrows of adults collected 
at Liang Toge, Flores. Specimens 1-4: Floresomys naso (specimen 1 is the holotype). Specimen 5: 
Komodomys rintjanus. Measurements are listed in table 12. 


slightly forward and set close together. A 
small chunk is missing from the labial side of 
the front lamina, but judged from the outline 
of the remaining enamel face, there was a 
large anterolabial cusp at the corner of the 
lamina. There is a large cusplet, oval in 
cross-section, pressed against the labial side 
of the second lamina. This posterior labial 
cusplet, like its counterpart on the first mo¬ 
lar, is distinct and not merged with the labial 
side of the second lamina. The large oval 
posterior cingulum is nearly erect, separate 
from the lamina behind which it sits and re¬ 
sembles the posterior cingulum of the first 
molar in size and shape. 

The occlusal surface of the third molar is 
formed from two high laminae. The front one 
is thick and transverse. Pressed against its 
posterior margin is the back lamina, a wide 
and thick structure, oblong in cross-section 
and forming the posterior half of the tooth. 
There is no anterolabial cusp, or any labial 
cusplets on the margin of the tooth. 

Each first molar has four roots: a large an¬ 


terior one, smaller but prominent labial and 
lingual roots in the middle of the molar, and 
one large posterior root. Each second and 
third molar has three roots, two anterior and 
a single wide posterior root. Likely the first 
upper molars had five roots because other 
murids with five-rooted first upper molars 
have four roots on the first lower molars. 

Size (table 12) and occlusal patterns of the 
teeth in specimens 1 to 4, all right toothrows, 
are closely similar but the shape and position 
of the anterior lamina on each first molar var¬ 
ies slightly, as does the occurrence of cusp- 
lets (fig. 20). In specimens 1 and 2, the lingual 
cusp of the front lamina is slightly larger than 
the labial cusp and they touch the second 
lamina to the left of its center; in specimen 
3, the lingual and labial cusps are equal in 
size and touch the second lamina at its cen¬ 
ter; in specimen 4 the lingual cusp is slightly 
larger than the labial and the two contact the 
middle of the second lamina. 

Specimen 2 contrasts with the other three 
in that it has extra cusplets: in addition to 





Fig. 21. Subfossil dentary fragments of Floresomys naso (a and b) contrasted with the dentary of 
a Recent Rattus rattus (c). Floresomys naso : a, specimen 1 (the holotype); b, specimen 4; both are 
adults from Liang Toge. Rattus rattus : c, an adult from Flores. Labial views are on the left side, 
lingual on the right side. Note the part of each dentary that is anterior to the molar row, a segment which 
is elongate in F. naso compared with that in R. rattus. 


the labial cusplets on the first and second 
molars, there are two conspicuous posterior 
lingual cusplets, one on the first molar, 
another on the second. 

Each specimen consists of not only molars 
and incisors, but part of the dentary as well. 
Only the body of the ramus is present in 
specimens 1 and 2. The body of the ramus, 
part of the back blade from which the alveo¬ 
lar capsule of the incisor still protrudes and 
most of the ramus between the toothrow and 
the front tip of the mandible is present in 
specimen 3, though much of the fragment is 
still coated by matrix. The posterior half of 
the dentary, from about the end of the tooth- 
row back, is missing from specimen 4, the 
rest of the ramus is mostly intact. 


The mandibles and incisors of F. naso are 
distinctive. Each dentary is thick and ap¬ 
pears robust. The body of the ramus below 
the first molar is high (6.5 mm. in specimen 
4, measured from the lip of the alveolus to 
the ventral surface of the ramus at the level 
of the front face of the first molar). The mas¬ 
seteric ridges, especially the longer inferior 
ridge, are high, prominent, and outline a 
large area for the origin of the masseteric 
musculature. The ramus between the front 
of the toothrow and the anterior tip of the 
mandible is gently curved and elongate. Out 
of the four specimens, the anterior portion 
of specimen 4 is most complete; only about 
1 mm. of the tip is missing. It is illustrated 
in figure 21 and compared there with a den- 
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Fig. 22. A subfossil dentary fragment of an adult Komodomys rintjanus from Flores (a) compared 
with Recent adult examples of K. rintjanus (b) and Rattus sordidus (c). Komodomys rintjanus : a, 
specimen 5 from Liang Toge; b, Recent, from the Komodo Island of Rintja. Rattus sordidus : c, Recent, 
from Australia. Labial views are on the right side, lingual on the left side. 


tary of Rattus rattus from Flores, which 
demonstrates the usual configuration of the 
dentary in front of the toothrow in rats that 
are not long-nosed. In specimen 4, the dis¬ 
tance between the base of the first molar and 
the place where the anterior tip of the den¬ 
tary would have been is 8.6 mm. (measured 
after placing the mandible so the bases of the 
teeth were aligned along a horizontal plane). 
The incisors of all specimens are thin (the 
breadth of each in specimens 1 to 4, taken 
where the tooth emerges from the ramus, is 
respectively, 1.0, 1.2, 1.1, and 1.2 mm.) and 
have pale orange enamel surfaces. 

In summary, each specimen of F. naso is 
characterized by slim incisors and small mo¬ 
lars set in a large mandible in which the den¬ 


tary anterior to each molar row is elongate. 
Such a configuration is common to murids 
with a long rostrum, and from these features 
I infer that F. naso was a long-nosed rat. Its 
characters, however, are not as derived or 
extremely specialized as are those peculiar 
to the shrew rats from the Philippines, Chro- 
tomys, Celaenomys, and Rhynchomys 
(Thomas, 1898a); or to the shrew rats from 
Sulawesi, Echiothrix , Melasmothrix , and 
Tateomys (Musser, 1969). Floresomys naso 
is not related to those forms. 

The occlusal configurations in F. naso are 
similar to those in the chrysocomus -group on 
Sulawesi, species usually included in Rattus 
but better placed in a different genus, Bu- 
nomys. Bunomys chrysocomus ( nigellus , 
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TABLE 12 

Lengths and Breadths (in Millimeters) of Lower Molars from Adult Floresomys , Bunomys , Komodomys, 

and Rattus 



Length of Mj_ 3 

M x _ s 

Breadths 

m 2 

M 3 

Floresomys naso, Liang Toge 

Specimen 1 

7.6 

2.0 

2.1 

1.9 

Specimen 2 

7.5 

2.1 

2.2 

1.8 

Specimen 3 

— 

2.0 

2.2 

— 

Specimen 4 

7.5 

2.0 

— 

1.8 

X ± SD (N = 4) 

7.5 ± .2 

2.0 ± .1 

2.2 ± .1 

1.8 ± .1 

Bunomys 

B. fratrorum, N. Sulawesi 

X ± SD (N = 20) 

7.7 ± .2 

2.1 ± .1 

2.2 ± .1 

1.8 ± .1 

range 

7.3-8.1 

2.0-2.3 

2.1-2.3 

1.7-2.0 

Komodomys 

K. rintjanus, Padar and Rintja 

X ± SD (N = 13) 

7.3 ± .2 

1.9 ± .1 

2.2 ± .1 

2.0 ± .1 

range 

7.0-7.6 

1.8-2.0 

2.1-2.3 

1.9-2.2 

Specimen 5, Liang Toge 

7.5 

2.1 

2.3 

2.1 

Australian Rattus 

R. sordidus sordidus 

X ± SD (N = 34) 

6.7 ± .3 

2.0 ± .1 

2.2 ± .1 

1.8 ± .1 

range 

6.1-7.4 

1.8-2.3 

2.0-2.5 

1.6-2.1 

R. sordidus villosissimus 

X ± SD (N = 27) 

7.0 ± .2 

2.0 ± .1 

2.2 ± .1 

1.8 ± .1 

range 

6.7-7.4 

1.9-2.2 

2.1-2.4 

1.7-2.0 

R. sordidus gestroi 

X ± SD (N = 7) 

6.7 ± .4 

2.0 ± .1 

2.2 ± .1 

1.7 ± .1 

range 

6.2-7.2 

1.8-2.2 

2.0-2.4 

1.5-1.9 

R . sordidus , Fly River 

X ± SD (N = 25) 

6.8 ± .3 

2.1 ± .1 

2.3 ± .1 

1.9 ± .1 

range 

6.3-7.4 

1.8-2.3 

2.0-2.5 

1.6-2.1 

R. fuscipes, W. Australia 

X ± SD (N = 20) 

6.8 ± .2 

2.0 ± .1 

2.1 ± .1 

1.7 ± .1 

range 

6.5-7.1 

1.7-2.1 

1.8-2.2 

1.6-1.8 

R. leucopus, Papua 

X ± SD (N = 20) 

7.2 ± .2 

1.9 ± .1 

2.1 ± .1 

1.8 ± .1 

range 

6.7-7.7 

1.8-2.2 

1.9-2.2 

1.6-2.2 

Commensal Rattus 

R. rattus, Flores 

X ± SD (N = 17) 

6.5 ± .2 

1.7 ± .1 

1.8 ± .1 

1.6 ± .1 

range 

6.4-6.9 

1.5-1.8 

1.7-2.0 

1.5-1.8 

R. argentiventer, Java 

X ± SD (N = 13) 

6.5 ± .3 

1.8 ± .1 

1.9 ± .1 

1.7 ± .1 

range 

6.2-7.0 

1.7-1.9 

1.8-2.1 

1.3-1.9 
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TABLE 12—( Continued ) 



Length of M,_ 3 

M, —3 

Breadths 

m 2 

m 3 

R. nitidus, Burma 

X ± SD (N = 20) 

6.9 ± .3 

1.8 ± .1 

1.9 ± .1 

1.7 ± .1 

range 

6.4-7.4 

1.6-2.0 

1.7-2.1 

1.5-1.8 

R. norvegicus, Java 

X ± SD (N = 7) 

7.2 ± .2 

2.0 ± .1 

2.2 ± .1 

1.8 ± .1 

range 

7.0-7.6 

1.9-2.2 

2.1-2.4 

1.7-2.1 

R. exulans, C. Sulawesi 

X ± SD (N = 20) 

4.9 ± .2 

1.3 ± .1 

1.4 ± .1 

1.2 ± .1 

range 

4.5-5.1 

1.2-1.3 

1.2-1.4 

1.1-1.3 


ralius, brevimolaris, coelestis, and koka) is 
a small-bodied rat occurring throughout Su¬ 
lawesi at middle and high elevations. Buno- 
mys fratrorum, a larger animal, is known 
only from the northeastern peninsula where 
it lives in both lowland and mountain forests; 
B. andrewsi ( adspersus, inferior, and hein- 
richi ) is found in lowland forests throughout 
the island except on the northeastern pen¬ 
insula; and B. penitus (sericatus ), also a 
large-bodied rat, occurs in mountain forests 
in the central part and southwestern penin¬ 
sula. 

Lower molars of B. fratrorum, B. andrew¬ 
si, and B. penitus, the three larger rats, are 
about the same size as, or slightly larger 
than, the teeth in F. naso. The occlusal con¬ 
figurations among all three are similar, but 
those of B. fratrorum are most like those in 
F. naso, differing as follows: the teeth are 
slightly larger (table 12); the laminae are 
thicker and set closer, so they touch each 
other; anterior labial cusplets on the first 
molars and anterolabial cusps on the third 
molars are usually absent, as in F. naso, but 
anterolabial cusps are usually missing from 
the second molars as well, whereas they are 
present in F. naso ; all the cusplets and an¬ 
terolabial cusps in B. fratrorum are low, 
small, and merge with the laminae at an early 
stage of wear to lose their definitions quick¬ 
ly, whereas the cusplets and anterolabial 
cusps remain discrete in F. naso ; the anter- 
olingual and anterolabial cusps forming the 


anterior lamina of the first molar are dissim¬ 
ilar in size and after little wear coalesce into 
a high oblong surface that is narrower than 
the second lamina but flush with its anterior 
margin, a configuration unlike that in F. 
naso. 

The two other large-bodied species, B. an¬ 
drewsi and B. penitus, are like B. fratrorum 
in their dental features. The smaller-bodied 
B. chrysocomus is also dentally similar to B. 
fratrorum but has smaller teeth, and these 
differences: the laminae are set farther apart, 
there are anterolabial cusps on the third, 
sometimes anterior labial cusplets on the 
first molars, and the anterolingual cusp of 
each first molar is always larger than the an¬ 
terolabial cusp. 

Although the molars of species in the chry¬ 
socomus-group are superficially similar to 
molars of F. naso, the dentaries are dissim¬ 
ilar. The species of Bunomys have small 
slender dentaries, each with a low ramus and 
a short segment in front of the toothrow. A 
large toothrow set in a small dentary is the 
configuration, instead of small molars in a 
large dentary, as found in F. naso. 

Because at one time I had determined 
specimens 1 to 4 to be examples of Rattus, 
I compared the specimens with all named 
forms in that genus, especially R. rattus, R. 
argentiventer, R. norvegicus, and R. exu- 
Ians, the four kinds now found on Flores, 
and all the species of Rattus from the Phil¬ 
ippines, Celebes, the Moluccas, New Guinea, 
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and Australia. The shapes of the first two 
laminae on the first molar, the absence of an 
anterolabial cusp from the third molar, the 
proportion of small molar size to large den¬ 
tary, the elongated segment of the dentary in 
front of the toothrow, and the slim incisors 
is a combination of features not found in 
Rattus. 

Specimen 5 also did not come from a 
species of Rattus. It represents the first doc¬ 
umented Floresian example of Komodomys 
rintjanus, known previously only from the 
Komodo Islands of Rintja and Padar (Musser 
and Boeadi, 1980). 

Komodomys rintjanus 

Specimen 5 from Liang Toge, an adult, 
consists of a left mandibular fragment with 
an incisor and three molars (figs. 20 and 22). 
The segment of the dentary behind the tooth- 
row is gone but the rest of the ramus is com¬ 
plete; the incisor is missing small chips from 
its base. The molars have been slightly sep¬ 
arated from one another by thin wedges of 
matrix (which I accounted for in my mea¬ 
surements). All are intact except for small 
lost edges here and there and a fracture down 
the middle of the second molar. Dental mea¬ 
surements and proportions are listed in ta¬ 
bles 12 and 13. 

Judged from specimen 5, the mandible was 
large and robust. The masseteric ridges are 
prominent. The segment between the front 
of the toothrow and the tip of the dentary is 
short (6.1 mm., measured from the base of 
the first molar to the anterior tip of the den¬ 
tary, with the ramus positioned so the base 
of the teeth were aligned along a horizontal 
plane). The lower incisor is sturdy, thick (1.4 
mm. wide, measured where the incisor 
emerges from the ramus), and its enamel sur¬ 
faces are deep orange. The lower molars are 
large and wide, both absolutely and relative 
to size of the mandible. The first molar is as 
wide as the third, and the second is conspic¬ 
uously wider than either of those teeth. 

The molars are moderately worn. Cusps 
are no longer distinct and now laminae com¬ 
prise the occlusal surfaces. The first molar 
is much longer than wide in occlusal outline; 


three laminae, spaced well apart from each 
other, form its surface. The first is erect, nar¬ 
row, hemispheric in cross-section and slants 
obliquely to the left, parallel to the labial seg¬ 
ment of the second lamina. The second and 
third laminae slant forward. The second one 
is arched into a low chevron with its lingual 
arm connected to the first lamina by an 
enamel and dentine ridge. The third lamina 
has a nearly straight anterior face, but an ar¬ 
cuate posterior wall, the configuration re¬ 
sulting when a gently arched lamina merges 
with an adjacent labial cusplet. The posterior 
cingulum is small, elliptical in cross-section 
and set at the back of the tooth so its labial 
side is closer to the back of the third lamina 
than is its lingual side. There is only one la¬ 
bial cusplet present on the first molar, locat¬ 
ed at the anterolabial margin of the third lam¬ 
ina where it has merged with the lamina. 
There is no evidence of a cusplet on the la¬ 
bial margin between the first and second lam¬ 
inae, or an anterocentral cusp on the anterior 
margin of the tooth. 

The second molar is squarish in occlusal 
outline and consists mostly of two thin lam¬ 
inae that slant forward. The front one is near¬ 
ly transverse, though its posterior wall is ar¬ 
cuate. The second lamina is thin, its lingual 
arm transverse, its labial arm bent back in an 
oblique curve to the left. The anterolabial 
margins of each lamina are formed by an an¬ 
terolabial cusp and a posterior labial cusplet, 
respectively, which have merged with each 
lamina. The posterior cingulum is low, ellip¬ 
tical in cross-section, larger than its counter¬ 
part on the first molar, and joined along its 
labial edge to the back of the second lamina. 

The third molar is large and chunky. Its 
surface is formed mostly from two thick, 
bulky, nearly transverse laminae that slant 
forward. The anterolabial corner of the front 
lamina is formed by an anterolabial cusp that 
has merged with the lamina to form part of 
the wear surface. There are no labial cusplets 
on the tooth. 

The dentary and toothrow of specimen 5 
is about the same size as each specimen of 
Floresomys naso f but with size the similar¬ 
ities end (figs. 21 and 22). The segment of the 
dentary in front of the toothrow is much 
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shorter in specimen 5 than in those of F. 
naso (6.1 mm. opposed to 8.6 mm.), the in¬ 
cisor is wider (1.4 mm. compared with a 
range of 1.0-1.2) and more robust, and the 
incisor is more strongly curved than the shal¬ 
lowly curved incisors of F. naso. The third 
molar of specimen 5 is wider than the third 
molars of F. naso , both absolutely and rel¬ 
ative to either the first or second teeth (tables 
12 and 13). The laminae of specimen 5 are 
thinner, not as closely packed together as are 
the thick and closely set laminae on tooth- 
rows of F. naso ; the front lamina on the first 
molar is hemispheric in cross-section and set 
obliquely to the left, parallel to the labial arm 
of the second lamina, unlike each front lam¬ 
ina in F. naso , which is shaped like an in¬ 
verted chevron; and the second lamina on 
the first molar in specimen 5 is arched, in¬ 
stead of nearly straight. The anterolabial 
cusps and cusplets on specimen 5 are shorter 
than those on the molars of F. naso and 
merge with the laminae after moderate wear 
instead of remaining discrete after much 
wear; and while there is an anterolabial cusp 
on the third molar of specimen 5, no such 
cusps exist on the third molars of F. naso. 

I identified specimen 5 after I had sorted 
through lower jaws from species of Rattus 
known from the Asian mainland, the Sunda 
Shelf and nearby islands, the archipelagos 
east of the Shelf, Australia, and the New 
Guinea area; I also examined Pleistocene 
and subfossil records. These comparisons 
were necessary because the dental charac¬ 
teristics of specimen 5 resembled those in 
some species of Rattus. Most samples, how¬ 
ever, were unlike specimen 5; only three 
groups of species had to be closely compared 
with the fragment from Liang Toge and re¬ 
quire discussion here. One group consists of 
the five commensal species of Rattus that 
are found throughout that vast region east 
and north of Wallace’s Line, four of which 
live on Flores. The species of Rattus found 
on Australia and their relatives in southern 
New Guinea comprise the second group. The 
species, rintjanus, from the Komodo Is¬ 
lands, and formerly placed in Rattus , forms 
the third group. 

Commensal Species: Rattus rattus , R. 


TABLE 13 

Ratios (in Percent) of Lower Molar Widths in 
Floresomys, Bunomys , Komodomys , and Rattus 
(Based on Samples Listed in Table 12) 



bm 2 

BMj 

bm 3 

BMj 

bm 3 

bm 2 

Floresomys 

F. naso (N = 2) 

105 

91 

87 

Bunomys 

B. fratrorum, N. Sulawesi 

105 

86 

82 

Komodomys 

K. rintjanus, Rintja and Padar 

116 

105 

91 

Specimen 5, Liang Toge 

110 

100 

96 

Australian Rattus 

R. sordidus sordidus 

109 

89 

82 

R. sordidus villosissimus 

110 

90 

82 

R. sordidus gestroi 

110 

85 

77 

R. sordidus, Fly River 

110 

91 

83 

R. fuscipes, W. Australia 

105 

85 

81 

R. leucopus, Papua 

111 

95 

86 

Commensal Rattus 

R. rattus, Flores 

106 

94 

89 

R. argentiventer, Java 

106 

94 

90 

R. nitidus, Burma 

106 

94 

90 

R. norvegicus, Java 

110 

90 

82 

R. exulans, C. Sulawesi 

108 

92 

92 


argentiventer , R. exulans, and R. norvegicus 
(fig. 23) now live on Flores; probably none 
of these is native to the island. They, and R. 
nitidus (fig. 23), are species that throughout 
the region bounded by the Philippines and 
Sulawesi on the west, and New Guinea and 
Australia on the east, live in habitats made 
and maintained by humans. They are absent 
from primary forests where the indigenous 
species of Rattus and other genera live, and 
they also occur west of Wallace’s Line on 
the Sunda Shelf and Southeast Asia. None 
of the Wallacean endemics are found to the 
west of the Sunda Shelf; compared with 
those species, the five that are human asso¬ 
ciates seem to be an introduced element into 
the local native fauna on the Philippines, Su¬ 
lawesi, the Moluccas, the Lesser Sunda Is¬ 
lands, New Guinea, and Australia (Musser, 
1977). I compared examples of the five com¬ 
mensals with specimen 5 to determine 
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TABLE 14 

Presence (+) or Absence (-) of the Anterior and Posterior Labial Cusplets on First Lower Molars in 

Samples of Komodomys and Rattus 

(Number of Cusplets is Expressed as Percentage; N is in Parentheses) 



Anterior cusplet 

Posterior cusplet 


+ 

- 

+ 

Komodomys 

K. rintjanus, Padar and Rintja 

— 

100(10) 

100 (10) — 

Specimen 5, Liang Toge 

— 

100 (1) 

100(1) — 

Australian Rattus 

R. sordidus sordidus 

5(1) 

95 (19) 

100 (20) — 

R. sordidus viilosissimus 

— 

100 (20) 

100 (20) — 

R. sordidus gestroi 

— 

100 (6) 

100 (6) — 

R. sordidus, Fly River 

5(1) 

95 (19) 

100 (20) — 

R.fuscipes, W. Australia 

30 (6) 

70 (14) 

100 (20) — 

R. leucopus, Papua 

80(16) 

20(4) 

100 (20) — 

Commensal Rattus 

R. rattus, Flores 

23 (4) 

77(13) 

100 (17) — 

R. argentiv enter, Java 

23 (3) 

77 (10) 

100 (13) — 

R. nitidus, Burma 

30(6) 

70(14) 

100 (20) — 

R. norvegicus, Java 


100 (7) 

100 (7) — 

R. exulans, C. Sulawesi 

85 (17) 

15 (3) 

100 (20) — 


whether it represented one of the species in¬ 
troduced onto Flores, or was instead a mem¬ 
ber of the fauna native to that island. 

Rattus rattus sumbae is the name applied 
to house rats from Sumba (Musser, 1972), 
the island in Nusatenggara south of Flores. 
A similar kind of rat also occurs on the is¬ 
lands of Rintja, Flores, Timor, Lomblon, and 
Alor. In their coloration of pelage the ani¬ 
mals on Flores are like those on Sumba but 
are smaller in size, judged by lengths of max¬ 
illary toothrows. The mean and range is 8.3 
mm. and 8.0-8.5 mm., respectively, in nine 
specimens of R. rattus from Sumba, 7.2 mm. 
and 6.7-7.8 mm. in 17 rats from Flores. In 
coloration and body size, house rats on the 
islands of Sumbawa and Lombok, to the 
west of Flores, are similar to R. r. diardii 
from Bali and the islands on the Sunda Shelf. 
The mean is 6.9 mm., the range 6.3-7.4 mm. 
in 61 specimens of R. r. diardii from the 
Greater Sunda Islands. In size at least, the 
rats from Flores fall between R. r. diardii 
and R. r. sumbae . So just what subspecific 
name should be applied to the population of 


house rats on Flores is uncertain and will 
remain so until R. rattus from the Indo-Aus¬ 
tralian region is taxonomically revised. Here 
I shall refer to the Flores population as the 
R. rattus from Flores and restrict the name 
sumbae to the house rats from Sumba. The 
Flores house rats are related to the Asian 
forms of R. rattus and not to the European 
house rats, R. r . rattus. The two kinds differ 
in external features (Johnson, 1962; Jones 
and Johnson, 1965), chromosomes (Yosida, 
Tsuchiya and Moriwaki, 1971), other char¬ 
acteristics (Yosida et al., 1971), and geo¬ 
graphic origins. It is the Asian form of R. 
rattus that is found throughout the Philip¬ 
pines, Sulawesi, the Moluccas, the Lesser 
Sunda Islands, and parts of New Guinea and 
nearby islands. The European house rat was 
introduced into parts of New Guinea and 
Australia and has been found in large port 
cities in the Philippines and Sulawesi (Bar- 
behenn, Sumangil, and Libay, 1972-1973; 
Musser, 1977). 

The ricefield rat, R. argentiventer, lives on 
Flores. The species has also been recorded 
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Fig. 23. Dorsal (top row) and ventral (bottom row) views of adult crania from Recent Komodomys 
and Rattus. Komodomys rintjanus : a, Padar Island (MZB 9014). Rattus : b, R. rattus, Celebes (AMNH 
153004); c, R. argentiventer, Bali (AMNH 107543); d, R. nitidus, Philippines (FMNH 62431); e, R. 
exulans, Thailand (AMNH 215290); and f, R. norvegicus, Taiwan (AMNH 185196). All natural size. 
The specimens of Rattus portrayed here are examples of the species whose distributions in the area 
east of the Sunda Shelf is probably a result of inadvertent human transport and introduction. All but 
R. nitidus are found on Flores; R. nitidus occurs on the Philippines, Celebes, Ceram, and the Vogelkop 
of New Guinea. 


from the mainland of Southeast Asia (Viet¬ 
nam and Thailand); the Sunda Shelf (penin¬ 
sular Thailand and Malaya, Sumatra, Bor¬ 
neo, Java, Kangean Island, and Bali); the 
Lesser Sunda Islands (Lombok, Sumbawa, 
Komodo, Rintja, Sumba, and Timor); Sula¬ 
wesi; the islands of Luzon, Mindoro and 
Mindanao in the Philippines; and once from 
New Guinea (Musser, 1973; Barbehenn, Su- 
mangil, and Libay, 1972-1973). The rats 


from these places are morphologically simi¬ 
lar to one another. Set against the pattern of 
morphological relationships shown by species 
of Rattus and other kinds of murids native 
to the area east of the Sunda Shelf, the oc¬ 
currence of R. argentiventer in that region 
is best explained by the hypothesis that the 
species was introduced through human agen¬ 
cy (Musser, 1973). Rattus argentiventer is 
similar to R. rattus in body size but differs 
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in color of pelage, number of mammae, fea¬ 
tures of the skull, and habitat (Musser, 1972, 
1973). The lower molars of R. argentiventer 
are about the same size as those of R. rattus 
from Flores (table 12), and the occlusal con¬ 
figurations are closely similar in these two 
species, so close that separating samples of 
each kind by using features of the lower teeth 
is difficult. 

Rattus exulans occurs throughout the 
Indo-Australian region, from the mainland of 
Southeast Asia (Vietnam, Laos, Thailand, 
Burma, Cambodia, and Bangladesh) onto the 
Malay Peninsula and islands on the Sunda 
Shelf, on Pulau Simeulue southwest of the 
Shelf, through the archipelagos east of the 
Sunda Shelf to New Guinea, and in certain 
groups of Pacific Islands. The subspecific 
name wichmanni applies to animals in the 
population living on Flores, but their mor¬ 
phology is not significantly different from 
rats in populations of R. exulans on the other 
Lesser Sunda Islands and on places like Su¬ 
lawesi and its offshore islands. I have a large 
sample of R. exulans from Central Sulawesi 
and the values for measurements from that 
lot are listed in table 12; the animals from 
Flores are similar to those from Sulawesi in 
features of skins, skulls and teeth. 

Rattus norvegicus is a large rat and is 
found in port cities on mainland Asia, the 
Malay Peninsula and larger islands on the 
Sunda Shelf, and in the region east and north 
of Wallace’s Line to New Guinea and Aus¬ 
tralia. Rattus norvegicus is probably an en¬ 
demic of northeastern China (Johnson, 1962) 
and its occurrence in the Indo-Australian re¬ 
gion is a result of transport and introduction 
through human assistance. 

Rattus nitidus is the fifth species that is 
associated with human habitats and was like¬ 
ly introduced into the archipelagos east of 
Wallace’s Line. The species has not been 
documented from Flores, but it occurs in a 
spotty pattern throughout the region east of 
the Sunda Shelf and must be compared with 
specimen 5. Rattus nitidus has been found 
on Luzon in the Philippines; Sulawesi, where 
it was described as R. hoffmanni subditivus ; 
Ceram, where it was named R. manuselae ; 


and the Vogelkop Peninsula of Irian Jaya 
where samples had been named either ruber 
or vanheurni (Musser, 1973, 1977; Calaby 
and Taylor, 1980). The same species occurs 
over Southeast Asia in southern China, Viet¬ 
nam, Laos, Thailand, Bangladesh, Burma, 
Assam, Bhutan, Sikkim, Nepal, and Ka- 
maon. The rats from the Philippines, Sula¬ 
wesi, Ceram, and Irian Jaya are closely sim¬ 
ilar to those from Southeast Asia in features 
of skins, skulls and dentitions. In table 12 I 
have listed values from a Burmese sample 
that adequately represents dental dimensions 
in the lower teeth of R . nitidus . 

Specimen 5 cannot be tied to any of the 
commensals discussed above. It differs from 
those five species in size, proportions and 
occlusal patterns of the teeth. The teeth of 
specimen 5 are a third larger than those in 
R. exulans, an animal of small body size; 
length of toothrow and width of molars in 
specimen 5 are also greater than those di¬ 
mensions in the four other species (table 12). 
In specimen 5, the third molar is as wide as 
the first, whereas it is always narrower than 
the first in the five species; the third molar 
is also wider relative to the second one than 
in the Rattus (table 13). 

Specimen 5 has a different occlusal pattern 
than is found in any of the other species. In 
R. norvegicus, for example, the front lamina 
is thick and chunky and its back edge is 
pressed against the anterior margin of the 
second lamina rather than being widely sep¬ 
arated as in specimen 5. The occlusal config¬ 
urations in R. rattus, R . argentiventer, and 
R. nitidus are closely similar. The laminae 
are chevron-shaped in all of them and not as 
straight or gently arcuate as they are in spec¬ 
imen 5. Finally, the teeth of R. exulans are 
not only smaller than those of specimen 5, 
but the laminae are chevron-shaped; the 
cusps comprising the front lamina on the first 
molar coalesce after little wear to form an 
extensive surface, an area produced at an 
earlier stage of wear than in any of the other 
Rattus from Flores; and there is usually an 
anterior labial cusplet on the first molar 
(found on 17 out of 20 specimens), but such 
a cusplet is absent from specimen 5. 
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It is significant that the occlusal configu¬ 
rations and not just size and proportions of 
the teeth in specimen 5 differ from those in 
the five commensal species. The differences 
indicate to me that specimen 5 does not rep¬ 
resent just a large form of one of the Rattus 
now living on Flores, or of R. nitidus, the 
other commensal found in the region. Noth¬ 
ing, incidentally, like R. rattus, R. argenti- 
venter, R. norvegicus, and R. exulans, or 
even R. nitidus, has yet been found as 
subfossils or in Pleistocene sediments on 
Flores. 

Australian Rattus and Relatives: 
The characteristics of specimen 5 resemble 
those of some indigenous Australian Rattus 
and their relatives on New Guinea. Close 
comparison between that group and speci¬ 
men 5 was necessary to determine whether 
the species represented by specimen 5 was 
a part of that Australian assemblage or 
whether it came from some other species, 
possibly something not even in Rattus. The 
taxonomy of the indigenous Australian Rat¬ 
tus has been revised by Taylor and Horner 
(1973). They delimited five species: R. leu- 
copus, basically a species of New Guinea 
and found in Australia only in the eastern 
half of the Cape York Peninsula; R.fuscipes, 
R. lutreolus, R. sordidus, and R. tunneyi. 
Taylor and Horner considered R.fuscipes to 
be more closely related to R. leucopus than 
to the other Australian species of Rattus. In 
the opinion of Dennis and Menzies (1978), 
however, R.fuscipes is not closely allied to 
R. leucopus but to R. lutreolus, R. sordidus, 
and R. tunneyi. 

Rattus fuscipes is of medium body size. It 
occurs in suitable habitats of coastal Austra¬ 
lia and offshore islands in the east, south¬ 
east, and southwest. Taylor and Horner 
(1973) recognized four subspecies: R. f fus¬ 
cipes (mondraineus and glauerti ), R. f. 
greyii (murrayi, ravus, peccatus, and pelo- 
ri ), R. f. assimilis, and R. f. coracius 
(manicatus). 

Rattus lutreolus, about the same body size 
as R. fuscipes, has been recorded from 
Queensland, southeastern Australia and Tas¬ 
mania. Three subspecies were accepted by 
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Fig. 24. Dorsal (top row) and ventral (bottom 
row) views of adult crania from recent Komodo- 
mys and Rattus. Komodomys rintjanus: a, Padar 
Island (MZB 9014). Rattus: b, R. sordidus, Aus¬ 
tralia (AMNH 194115); and c, R. leucopus, New 
Guinea (AMNH 157961). All natural size. Rattus 
sordidus represents the basic cranial conforma¬ 
tion found in the species of Rattus indigenous to 
Australia. Rattus leucopus is a representative of 
the group of species indigenous to New Guinea 
and nearby archipelagos, which also overlaps 
onto Australia. 

Taylor and Horner (1973): R. 1. lutreolus 
(lutreola, vellerosus, cambricus and imbil ), 
R. 1. velutinus (tasmaniensis ) and R. 1. la- 
cus. 

Rattus sordidus (fig. 24) is a large-bodied 
rat and occurs in the eastern and part of the 
western half of Australia where the discon¬ 
tinuity of its geographic range combined with 
significant morphological distinctions led 
Taylor and Horner (1973) to recognize three 
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subspecies: R. s. sordidus (contatus and 
youngi ), R. s. villosissimus (longipilis and 
profusus), and R. s. colletti. Closely related 
forms also occur in the southern part of 
mainland New Guinea where the names ges- 
troi, brachyrhinus, armia, and bunae have 
been applied to samples that Laurie and Hill 
(1954) considered to be a single species, R. 
sordidus —the New Guinea counterpart of 
the Australian species—but that Dennis and 
Menzies (1978) regarded as two species, R. 
gestroi and R. bunae, both related to but dis¬ 
tinct from R. sordidus of Australia. 

Rattus tunneyi is a smaller rat than the oth¬ 
er species in Australia. It occurs in eastern, 
northwestern, southwestern, central, and 
northcentral Australia. Taylor and Horner 
(1973) recognized R. t. tunneyi (woodwardi, 
melvilleus and dispar ) and R. t. culmorum 
(vallesius, austrinus, apex and australasi- 
cus) as valid subspecies. 

Rattus leucopus (fig. 24) is a forest rat that 
occurs on New Guinea and in the eastern 
half of the Cape York Peninsula of Australia. 
Taylor and Horner (1973) recognized two 
subspecies from Australia: R. 1. leucopus 
{personata, terra-reginae and mcilwraithi) 
and R. /. cooktownensis. 

Specimen 5 is easily distinguished from R. 
leucopus by features of the first molar. There 
is usually an anterior labial cusplet present 
on the first molar in R. leucopus, but such 
a cusplet is absent from specimen 5 (table 
14). The front lamina on the first molar in R. 
leucopus is composed of a large oblong an- 
terolingual cusp and a much smaller and 
round anterolabial cusp (the dissimilarity in 
size is striking); such a configuration is not 
found in specimen 5. The occlusal pattern on 
the first molars of R. leucopus are like those 
in R. verecundus, R. richardsoni, and R. 
niobe —all found on New Guinea (Laurie and 
Hill, 1954)—and unlike any of the Australian 
Rattus. 

Samples of both R. lutreolus and R. tun¬ 
neyi can be distinguished from specimen 5 
by occlusal patterns. The teeth of R. lutreo¬ 
lus are large and chunky with laminae that 
are higher and straighter than those in spec¬ 
imen 5, and posterior cingula are absent from 


the first and second molars in samples from 
the mainland of Australia (whereas they are 
large and a prominent feature of the teeth in 
specimen 5 and most species of Rattus ), but 
present on the two molars in samples from 
Tasmania. The occlusal surfaces of R. tun¬ 
neyi resemble those in R. lutreolus, but have 
very small and inconspicuous posterior cin¬ 
gula on the first and second molars, and lam¬ 
inae that are straighter and appear trans¬ 
verse—a striking contrast to the large pos¬ 
terior cingula and arcuate laminae in 
specimen 5. 

Specimen 5 is more like R. sordidus and 
R. fuscipes than any of the other species, 
and of those two is more similar to R. sor¬ 
didus. The lower molars of R. sordidus and 
R. fuscipes are similar in size (table 12) and 
occlusal patterns. They differ primarily in 
the shape of the front lamina on each first 
molar. In little worn teeth of R. fuscipes, the 
lamina is composed of discrete elongate an- 
terolingual and anterolabial cusps separated 
by a deep and wide cleft. After more wear, 
the lamina becomes oblong, its anterior mar¬ 
gin remains bifurcate, and its posterior mar¬ 
gin is parallel to the front of the second lam¬ 
ina; the two lamina do not merge. Two large 
cusps also comprise the front lamina in R. 
sordidus, but they are larger and roundish 
rather than elongate, and they are separated 
by a shallow narrow cleft in slightly worn 
teeth. After more wear, the lamina becomes 
oblong, its anterior margin is either entire or 
only slightly indented in the center, its pos¬ 
terior margin is parallel to the front of the 
second lamina, and the two laminae are con¬ 
nected or nearly so by an enamel bridge on 
the lingual side. The latter configuration re¬ 
sembles that in Specimen 5. 

Specimen 5 and samples of R. sordidus 
differ in molar size and proportions. The 
molars of specimen 5 are larger than those 
in samples of R. sordidus, whether from 
Australia or New Guinea (table 12). The 
breadth of the second molar relative to the 
first in specimen 5 is similar to that propor¬ 
tion in R. sordidus, but specimen 5 has a 
third molar that is as wide as the first, and 
wider relative to both the first and the second 
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molars than in R . sordidus ; the third molar 
of the latter is narrower relative to the first 
and third (table 13). 

Apparently no fossil Rattus from Australia 
ties in with specimen 5. All the subfossil and 
Pleistocene fragments of Australian Rattus 
that have been documented in the literature 
can be identified with, or are morphological¬ 
ly similar to one of the living species. Wake¬ 
field (1972), for example, identified material 
from Pyramids Cave in eastern Victoria as 
R. fuscipes and R. lutreolus , and reported 
R.fuscipes from the Broom Fauna of Wom- 
beyan Caves in New South Wales. Marshall 
(1973) reported a single tooth of Rattus , 
which “shows a striking resemblance to R. 
lutreolus ” from the Fisherman’s Cliff fauna 
of southern New South Wales (either late 
Pliocene or early Pleistocene), but Archer 
and Bartholomai (1978) claimed, on the au¬ 
thority of P. Crabb, that the specimen did 
not come from that fauna. Marshall (1973) 
also identified fragments from the Lake Vic¬ 
toria Local Fauna (late Pleistocene-Holo- 
cene) as R. lutreolus , R. cf. tunneyi, and R. 
cf. villosissimus. Archer and Baynes (1972) 
recorded remains of both R.fuscipes and R. 
tunneyi from subfossil sediments (hair from 
one of the deposits was radiocarbon-dated 
430 ± 160 years B.P.) in two caves near Au¬ 
gusta, in the extreme southwest of Western 
Australia. Those authors also reviewed rec¬ 
ords of R. fuscipes from deposits in Devil’s 
Lair (levels were dated between 12,175 ± 
275 and 8500 ± 160 years B.P.) and Mam¬ 
moth Cave (37,000 or 31,500 years B.P.) in 
Western Australia; Baynes, Merrilees and 
Porter (1975) have elaborated on the fauna 
from Devil’s Lair. Both R. fuscipes and R. 
tunneyi were collected from deposits in Skull 
Cave, Western Australia (Porter, 1979): re¬ 
mains of R. fuscipes were found throughout 
the intermediate level (radiocarbon-dated 
7875 ± 100 years B.P.) and the upper level 
(2900 ± 80 years B.P.); fragments of R. tun¬ 
neyi were obtained only from the upper 
level. Finally, “ Rattus sp., cf. R. lutreolus 
and Rattus sp., cf. R. fuscipes ” were re¬ 
corded by Archer (1978, p. 93) from what he 
determined to be Pleistocene sediments in 


Russenden Cave, one of the two Texas 
Caves on Viator Hill in southeastern 
Queensland. 

The morphological features characterizing 
specimen 5 resemble those associated with 
the mandibular toothrows of R. sordidus 
more than they do any of the other Austra¬ 
lian species. But specimen 5 has larger mo¬ 
lars than most R. sordidus , and a third molar 
that is wider relative to the others in the 
toothrow. These differences, as well as de¬ 
tails of the cusp patterns, indicate that spec¬ 
imen 5 does not belong with R. sordidus , or 
with any other species in the Australian as¬ 
semblage of native Rattus , including the 
known subfossil and Pleistocene samples. 

The Identity of Specimen 5 with Ko- 
modomys : Specimen 5 is an example of rintjan- 
us , originally described by Sody in 1941 as 
a species of Rattus , but recently placed in 
its own genus, Komodomys , by Musser and 
Boeadi (1980), who, besides distinguishing 
Komodomys from Rattus , also provided de¬ 
scriptions of skins, skulls, and teeth, as well 
as information about habitat. Komodomys 
rintjanus is the only native murid recorded 
from Rintja and Padar, two small islands be¬ 
tween Komodo and Flores, and is known 
from these two places by Recent specimens 
only. 

Komodomys rintjanus is a rat of medium 
body size (ranges, in mm., from 16 old to 
young adults, are: length of head and body, 
125-200; length of tail, 112-163; length of 
hind foot, 31-41; length of ear, 15-24; see 
table 1 in Musser and Boeadi, 1980) with a 
short tail, semi-spinous sandy-colored dorsal 
pelage, gray ventral fur, tan ears, hairy white 
feet, and 10 mammae (without a pectoral 
pair); figure 25. 

The skull is of medium size (the range, in 
mm. for greatest length of skull from seven 
old to young adults is 34.0-45.9; see table 1 
in Musser and Boeadi, 1980, for values from 
other cranial measurements) and distinctive 
in shape (fig. 26), recalling the skulls of the 
Australian Conilurus or the gerbils in la¬ 
ter a, genera with species that are adapted to 
savanna woodlands. In K. rintjanus , the dor¬ 
sal profile of the cranium is strongly convex; 



Fig. 25. Recent Komo 
views of skin (MZB 9020] 
hind foot, 36; and length c 
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the rostrum and nasals are long and slender; 
the top of the skull between zygomatic plates 
is very wide and nearly flat; the lacrimal 
bones are very large and squarish in dorsal 
outline ; the tops of the dorsal maxillary roots 
of the zygoma are expansive; the zygomatic 
plates are wide, and the spine of each juts 
well anterior to the dorsal roots of the zy¬ 
goma; the braincase is high, with most of that 
height above the squamosal roots of the zy¬ 
goma; the interparietal is relatively small; the 
squamosal forming the braincase wall is in¬ 
tact above each bulla, not separated into two 
portions by the squamoso-mastoid foramen; 
the configuration of each alisphenoid region 
is like that in Papagomys armandvillei (fig. 
7) in which the strut of alisphenoid bone is 
gone, as are the foramen ovale accessorius 
and the masticatory-buccinator foramina; 
the incisive foramina are long and narrow, 
constricted in their posterior fourth, and ex¬ 
tend past the fronts of the first molars by 
0.9-1.7 mm.; the palatal bridge is narrow and 
ends either even with the backs of the third 
molars or extends beyond them by 0.1-0.4 
mm.; the mesopterygoid fossa is very nar¬ 
row, its walls breached by huge spheno¬ 
palatine vacuities; the pterygoid fossae are 
deep, the floor of each is tilted toward the 
midline of the cranium, the anterior two- 
thirds is perforated by a small sphenopala¬ 
tine canal, and the lateral margin is defined 
by a prominent ridge extending from back of 
the palatal bridge to the bulla, a configura¬ 
tion similar to that in Papagomys armand¬ 
villei (fig. 8); the bullae are very large, both 
absolutely and relative to size of the brain¬ 
case, each is separated from the braincase 
by a wide postglenoid vacuity, and each 
bony eustachian tube is short and conspicu¬ 
ous; each coronoid process is small relative 
to size of the dentary. 

Komodomys rintjanus has orange-enam¬ 
eled upper and lower incisors; the uppers 
emerge from the rostrum and curve back 
(opisthodont in configuration). 

The upper molars of K. rintjanus are large 
(the mean ± one SD and the range, in mm., 
from 13 adults: alveolar length of maxillary 
toothrow, 7.9 ± .3, 7.4-8.2; breadth of first 



Fig. 26. Recent Komodomys rintjanus : dor¬ 
sal, ventral, and side views of the cranium; lingual 
and labial views of the left dentary; an adult 
(MZB 9014) from Padar Island. All views natural 
size. 

molar, 2.5 ± .1, 2.3-2.6; breadth of second 
molar, 2.4 ± .1, 2.2-2.5; and breadth of third 
molar, 1.9 ± .2, 1.8-2.0), both absolutely 
and relative to each palatal region and man¬ 
dible (fig. 26), and have high conelike cylin¬ 
drical cusps on the first and second molars 
that remain discrete until young adulthood. 
The first molar is the widest tooth, the sec¬ 
ond is as wide or only slightly narrower, and 
the third molar is narrower than either the 
first or second (table 7). The high cusps on 
the first and second molars slant back so that 
the first molar overlaps part of the second 
and the second part of the third in the same 
manner and to a similar extent as that in Pa¬ 
pagomys armandvillei (table 6). Each first 
molar is anchored by five roots (anterior, di- 
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Fig. 27. Occlusal views of left maxillary toothrows in recent Komodomys and Rattus. Komodomys 
rintjanus : A, young adult (MZB 9016); B, adult (MZB 9014); and C, old adult (MZB 7706); specimens 
are from the Komodo Islands of Rintja and Padar. Rattus rattus : D, adult (AMNH 153000), from 
Celebes. All views approximately x8. 


vided lingual, posterior, and small labial), 
each second molar has four roots (two an¬ 
terior and two posterior), and three roots 
(two anterior and a single posterior) anchor 
each third molar. 

The occlusal patterns on the upper molars, 
illustrated in figure 27, are similar to those 
patterns on the molars of Papagomys ar- 
mandvillei. There are three rows of cusps on 
each upper molar, along with a small ridge¬ 
like tlbis; neither a cusp t7 nor posterior cin¬ 
gulum are present. Two distinctive features 
are the cusp t6 on the second row of cusps, 
which is nearly separated from the medial 
cusp, connected only by a thin bridge of 
enamel and dentine, a configuration retained 
even in worn teeth; and cusp t9 on the back 
row, which is compressed from side to side, 
small, and joined only by its thin posterior 
edge to the large medial cusp t8. 

Each second upper molar has a large cy¬ 
lindrical cusp tl, a tiny cusp t3 that is present 
in all the specimens, a row of three cusps 


similar in configuration to the second row on 
the first molar, and a back row formed from 
a large cusp t8 and very small and slender 
cusp t9. A cusp tl and posterior cingulum 
are absent. 

Each third upper molar has a large cusp 
tl, a minute cusp t3 that occurs in 90 percent 
of the sample, a nearly transverse comma- 
shaped lamina (formed of cusps t4, t5, and 
t6), and a crescent-like posterior lamina con¬ 
sisting of a large cusp t8 and a sliver-like 
cusp t9 that becomes incorporated into the 
central cusp after only a little wear. Cusp t7 
and a posterior cingulum are absent. 

The lower molars of K. rintjanus are illus¬ 
trated in figure 28. The toothrows are long 
and the individual molars wide (table 12). 
The second molar is absolutely wider and 
relatively much wider than the first, and the 
third molar is as wide and usually wider than 
the first, both absolutely and relatively, a 
feature that is like Papagomys (table 7) and 
unlike Rattus or Floresomys (table 13). Each 
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Fig. 28. Occlusal views of left mandibular toothrows in recent and subfossil Komodomys, and 
recent Rattus. A-C, young adult, adult, and old adult, respectively, from the same specimens shown 
in figure 27, all from the islands of Rintja and Padar; D, specimen 5, the subfossil from Liang Toge, 
Flores. Rattus rattus : E, an adult from the same example shown in figure 27, from Celebes. All views 
approximately x8. 


first lower molar has four roots (large ante¬ 
rior and posterior, small labial and lingual), 
and three roots (two anterior and a single 
large posterior) anchor each second and each 
third molar. 

The occlusal surfaces consist of three rows 
of primary cusps and a posterior cingulum 
on the first molar, two rows of cusps and a 
posterior cingulum on the second molar, and 
two rows of cusps on the third molar; there 
is a small tubercle on each third molar that 
is probably a posterior cingulum and present 
in nine out of the 12 specimens that are 
slightly to moderately worn (fig. 28A). There 
are also additional cusps and labial cusplets 
on each molar. The front row of each first 
molar is formed by a large anterolingual cusp 
and a smaller anterolabial one. As they wear 
down, the cusps join to form a lamina that 
slants back to the labial side, lies parallel to 
the anterior edge of the second lamina, and 
is connected to that second row of cusps by 


a thin wall of enamel and dentine (fig. 28B). 
Infrequently attached to the front lamina on 
each first molar is an anterocentral cusp that, 
out of 11 specimens, is present on the right 
molars of two individuals, and on both right 
and left teeth of one other. An anterolabial 
cusp occurs on the second molar in all spec¬ 
imens, and is found on the third molar in 
eight out of 10 rats. In addition to these an¬ 
terolabial cusps, there is a posterior labial 
cusplet on each first molar but no anterior 
labial cusplet (table 14), and a posterior labial 
cusplet on each second molar. 

The shapes and relative positions of the 
cusps on slightly worn lower molars of K. 
rintjanus are high, conelike cylinders, each 
compressed so that they are nearly tear-drop 
in cross-section. In each row, the cones slant 
toward one another, the wide oval part at the 
outer margin, and join their thin inner edges 
at the midline of the tooth. The cusps are 
separate and remain discrete until the rat 
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reaches young adulthood, at which time the 
dentine centers begin to merge. At this and 
later stages of wear, the second and third 
row of cusps on the first molar, and the two 
rows on the second molar are in the shape 
of a broad inverted V in which the arms of 
the V are thick and oval, producing a scal¬ 
loped back surface on each row of cusps— 
the effect resulting from cylinder-like cusps 
that are thick and round on one side and ta¬ 
per to a narrow edge on the opposite side, 
and are positioned so they meet along their 
narrow margins at a sharp angle in the mid¬ 
line of the tooth (fig. 28A and B). 

The length of the toothrow in specimen 5, 
the breadths of its first and third molars, and 
the proportions of the molars relative to one 
another are like those in the sample of Ko- 
modomys rintjanus (tables 12 and 13). The 


second molar in specimen 5 is wider than any 
in the sample of K . rintjanus , but the differ¬ 
ence is slight. The configuration of the oc¬ 
clusal surfaces of the molars in specimen 5, 
including the distinctive shape of the front 
lamina on the first molar, and the number of 
labial cusplets on all the molars (table 14), 
are like those molar occlusal patterns in the 
sample of K. rintjanus and no other species 
(fig. 28). The dentary fragment appears to be 
slightly more robust than similar dentary 
portions in the sample of K. rintjanus ; that 
aspect of specimen 5, along with its slightly 
wider second molar, may indicate that the 
population of K. rintjanus on Flores is a larg¬ 
er-bodied rat than those living on the islands 
of Padar and Rintja. This suggestion should 
be tested if additional specimens of the Flo- 
resian animal are found. 


POSSIBLE HABITS AND HABITATS OF THE 
FLORESIAN RATS 


The morphological diversity among the six 
native rats on the Flores reflects not only 
phylogenetic relationships but also different 
food requirements and possibly habitats. 
Four of the six species represented by the 
fragments from cave deposits at Liang Toge 
may have been forest rats. Based on analo¬ 
gies from my firsthand experience with the 
endemic murids on Celebes, I speculate that 
Floresomys naso was likely terrestrial and 
could have included fungi, insects, snails, 
earthworms, and possibly some fruit in its 
diet (by analogy with species of Bunomys). 
Spelaeomys florensis, with its hypsodont 
molars and extensive occlusal surfaces, may 
have been partially arboreal and fed on 
leaves, buds, flowers, and insects such as 
moths and katydids (by analogy with Leno- 
mys). Papagomys armandvillei is built like 
a terrestrial rat and may eat leaves, buds, 
fruit, and certain kinds of insects (by analogy 
with Eropeplus ), a diet not inconsistent with 
its large hypsodont teeth (this presumption 
can be tested since P. armandvillei still lives 
on Flores). Papagomys theodorverhoeveni 


may have fed on insects and fruit, possibly 
leaves, and probably exploited a different 
part of the habitat than P. armandvillei. 

According to Musser and Boeadi (1980, p. 
408), “Low terraces behind beaches that 
give way to rolling hills dissected by deep 
ravines and canyons comprise the country¬ 
side where specimens of Komodomys 
rintjanus were obtained. Grassland inter¬ 
rupted by isolated or clustered tall. . . palms 
[Borassus Jlabellifer], lone trees, thickets, 
and small patches of short forest seem to be 
the phytographic structure on the terraces 
and low hills. Tracts of gallery forest extend 
up through the ravines and canyons onto the 
hilltops [figs. 29 and 30].’’ Boeadi “trapped 
the rats on the ground under tall thickets and 
beneath the gallery forest along water cours¬ 
es. The ground is rocky and he thought that 
the spaces between the rocks and ground, 
and the crevices among the rocks, might 
have provided refuges for the rats.” Musser 
and Boeadi (1980, pp. 408-409) also specu¬ 
lated that “the presence of a xerophilic, 
mostly deciduous forest in which the ground 
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beneath is relatively open or only thinly 
clumped with short grasses may have been 
the habitat in which an animal like K. 
rintjanus evolved. The sandy-colored upper- 
parts, densely haired white feet, moderately 
large ears, and short hairy tail of K. rintjanus 
point to a ground dweller in dry scrub or for¬ 
est. The specializations in the cranium and 
teeth . . . may reflect adaptations to a dry, 
or seasonally dry, tropical forest habitat 
where the structure of tall scrub and short, 
partly deciduous, forest provide dense cover 
above sparse undergrowth at ground level.” 

The Floresian K. rintjanus likely had hab¬ 
itat requirements that were similar to the 
populations on the islands of Rintja and Pa- 
dar. If rain forest, or at least tall and exten¬ 
sive gallery forest, were necessary for the 
other four species represented by the frag¬ 
ments found at Liang Toge, then three to 
four thousand years ago, Flores may have 
been covered by monsoon forest or savanna 
woodland over the coastal plains and foot¬ 
hills, and tropical evergreen rain forest at 
higher elevations and in moist sheltered can¬ 
yons at lower places. Such habitats would 
have been similar to the present natural cov¬ 
er on Flores before it was so drastically al¬ 
tered by humans (Whitmore, 1975; Richards, 
1976). 

The ecological significance of the morpho¬ 
logical diversity among the five species rep¬ 
resented in the sediments at Liang Toge 
could be better appreciated if there was in¬ 
formation indicating that the five were con¬ 
temporaneous; unfortunately, I do not have 
that kind of data. Hooijer (1957b, p. 300) re¬ 
lated that certain specimens of Papagomys 


armandvillei , P. theodorverhoeveni , and 
Spelaeomys were taken from the deepest 
layer in the cave; “The remainder of the col¬ 
lection was made without regard to the strat¬ 
ification of the cave deposit.” Without care¬ 
ful stratigraphic information tied to the 
subfossils, it is difficult to reconstruct either 
the former habitats in the area or the species- 
diversity represented at any given time. 

The possible habits and habitat of Hooi- 
jeromys nusatenggara are not readily appar¬ 
ent. The combination of wide zygomatic 
plates; long incisive foramina; first upper 
molars anchored by five large and strong 
roots; nearly transverse rows of cusps on the 
first and second molars, and the wide second 
molar are configurations similar to those 
found in Bandicota indie a, the large tropical 
Asian bandicoot rat (see the illustrations in 
Marshall, 1977b). In my experience, B . in - 
dica lives in tall grass or cultivated fields of 
corn, dry rice, or sugar cane. The rat is ter¬ 
restrial and nests underground in extensive 
burrows. Its food consists of large snails, 
crabs, and molluscs along with plant parts. 
Perhaps the habits and diet of H. nusateng¬ 
gara were similar to those of B. indica. 

The fragments of Hooijeromys were ex¬ 
cavated (as Dr. Verhoeven explained to me) 
out of the same fossiliferous sandstone that 
yielded the pieces of Stegodon, sediments 
possibly of middle or late Pleistocene age 
(Hooijer, 1957a). Those beds, however, have 
yet to be dated. There is no way at present 
to know whether H. nusatenggara and the 
other native rats were contemporaneous or 
whether they were temporally isolated. 


THE OTHER MAMMALS FROM FLORES 


The six indigenous rats are part of the 32 
species of mammals now known from Flo¬ 
res: six other murids, the Javan porcupine, 
two stegodonts, one rusa, two pigs, the palm 
civet, the crab-eating macaque, nine bats, 
two shrews, and probably another (table 15). 
The two stegodonts and one native rat are 
known by fragments found in sediments 


thought to be Pleistocene. Four native rats 
are represented only by material from de¬ 
posits dated between 3000 and 4000 years 
old. The remaining 25 species are Recent; 
none are represented by Pleistocene samples 
but four are known by both subfossil and 
Recent specimens. Six out of the 32 
species—one shrew and five rats—are 
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Fig. 29. Views of the habitats on the island of Rintja. These photographs and the one in figure 30 
are from Hoogerwerf (1953-1954). 

known only from Flores, 19 percent of the be extinct or at least have not yet been dis- 
known fauna; four of these are presumed to covered living on the island. Two others, 
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Fig. 30. An example of gallery forest on the islands of Rintja and Padar. 


Suncus mertensi and Papagomys armand- 
villei, are the only two out of the 25 species 
now living on the island that are known to 
occur only on Flores. One of the other 
shrews, a rat, and all the bats occur some¬ 
place else as well as on Flores. Thirteen of 
the species (52 percent) were likely intro¬ 
duced to Flores inadvertently or intention¬ 
ally by humans: possibly one shrew, the 
crab-eating macaque, palm civet, two pigs, 
rusa, Javan porcupine, four rats, and two 
mice. 

An explanation about the species that I 
consider to be introduced is necessary. That 
Macaca fascicularis (crab-eating macaque), 
Paradoxurus hermaphroditus (palm civet), 
Sus scrofa and 5. celebensis (pigs), Cervus 
timorensis (rusa), and Hystrix javanica (Ja¬ 
van porcupine) were introduced onto Flores 
by humans is the hypothesis I am working 
with until it can be disproved. The present 
geographic distributions of these six species 
and the times of their occurrences as subfos¬ 
sils and in Pleistocene deposits on the Sunda 
Shelf and in the Lesser Sunda Islands com¬ 
prise the basis for that hypothesis. All are 


primarily components of the mammalian fau¬ 
na indigenous to Southeast Asia, the Malay 
Peninsula and islands on the Sunda Shelf; 
remains of some of them have been found in 
Pleistocene sediments on the Shelf. None of 
the six have been discovered in Pleistocene 
deposits on Flores. Fragments of the crab¬ 
eating macaque, a pig, and Javan porcupine 
were found in cave deposits on Liang Toge 
(Hooijer, 1967b). The deposits there also 
contained remnants of five murids that are 
native to Flores and have not been found on 
any other island or continent to the east, 
west, or north of Wallace’s Line, except for 
the Komodo Islands of Padar and Rintja. The 
macaque, however, also occurs on other is¬ 
lands in the Lesser Sunda Group (Laurie and 
Hill, 1954), the Philippines, on the Sunda 
Shelf (Fooden, 1964), and the mainland of 
Southeast Asia (Fooden, 1971). It has also 
been recorded from the Jetis and Trinil fau¬ 
nas (late Pliocene-early Pleistocene and 
middle Pleistocene, respectively) and Sam- 
pung Cave (early Holocene) of Java, and 
from sediments in the Niah Cave (late Pleis¬ 
tocene) of Sarawak (Medway, 1972). One of 
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TABLE 15 

Recent (R), Subfossil (S) and Pleistocene (P) 
Mammals of Flores * 1 


Species 

Also 
En- else- 
demic where 

In¬ 

tro¬ 

duced 

SHREWS 

Suncus mertensi 

R 

— 

— 

Suncus murinus h 

— 

— 

R 

Crocidura monticola 

— 

R 

— 

BATS 

Rousettus amplexicaudatus 

— 

R 

— 

Pteropus lombocensis 

— 

R 

— 

Acerodon mackloti 

— 

R 

— 

Dobsonia peronii 

— 

R 

— 

Taphozous longimanus 

— 

R 

— 

Myotis mystacinus 

— 

R 

— 

Scotophilus temmincki 

— 

R 

— 

Murina florium 

— 

R 

— 

Kerivoula hardwickei 

— 

R 

— 

PRIMATES 

Macaca fascicularis c 

— 

— 

R + S 

CARNIVORES 

Paradoxurus hermaphroditus 

— 

— 

R 

PIGS AND DEER 

Sus scrofa (l 

— 

— 

R + S 

Sus celebensis 

— 

— 

R 

Cervus timorensis 

— 

— 

R 

STEGODONTS 

Stegodon trigonocephalus 

— 

P 

— 

Stegodon sompoensis 

— 

P 

— 

RODENTS 

Hystrix javanica 

— 

— 

R 4- S 

Hooijeromys nusatenggara 

P 

— 

— 

Papagomys armandvillei 

R + S 

— 

— 

Papagomys theodorverhoeveni 

S 

— 

— 

Spelaeomys florensis 

S 

— 

— 

Floresomys naso 

S 

— 

— 

Komodomys rintjanus 

S 

— 

— 

Rattus rattus 

— 

— 

R 

Rattus argentiventer 

— 

— 

R 

Rattus exulans 

— 

— 

R 

Rattus norvegicus 

— 

— 

R 

Mus musculus 

— 

_ 

R 

Mus caroli 

— 

— 

R 


a The information is compiled from Mertens (1936), 
Sody (1941), Pohle (1950), Laurie and Hill (1954), Kock 
(1974), Hooijer (1967b, 1975), Marshall (1977), Groves 
(his letter to me), and my own files. I have excluded 
domestics such as goats, dogs, cats, kerbow, horses, 
and cattle. 


the pigs, Sus scrofa , native to Europe and 
Asia, occurs throughout the archipelagos 
east of the Sunda Shelf and Laurie and Hill 
(1954, p. 86) speculated that “Pigs of the 
scrofa group, found throughout the Archi¬ 
pelago, appear to be the feral descendants of 
pigs carried from island to island by human 
agency. They are in some cases semi-do¬ 
mesticated.’’ The other pig, S. celebensis , 
occurs on Sulawesi and other places east of 
the Sunda Shelf (listed as S. verrucosus in 
Laurie and Hill, 1954). 1 Finally, the Javan 


1 Dr. Colin P. Groves has been studying the taxonomy 
and geographic distribution of pigs found in the Far East 
and is now preparing a manuscript containing his re¬ 
sults. He was generous enough to provide me with some 
information in a letter about the pigs on Flores: “There 
are two pigs on Flores, both introduced I’m sure. One 
is Sus scrofa : as witness the syntypes of Sus floresianus 


b My sources for including Suncus murinus are 
Pohle’s (1950) reference to its probable occurrence on 
Flores, as well as Lombok, Sumbawa and Sumba; and 
Laurie and Hill’s (1954, p. 29) inclusion of the “Lesser 
Sunda Islands’’ within its range. The only specimens of 
a Suncus actually documented from Flores are those of 
S. mertensi, a species that Kock (1974), its describer, 
claims to be an inhabitant of forest and not a commen¬ 
sal. 

c Macaca fascicularis is the oldest name for the ma¬ 
caque from Flores that has been recorded in the litera¬ 
ture as M. irus (see Laurie and Hill, 1954, for example). 
Because of what he determined to be geographical in¬ 
termediates between specimens of the rhesus ( Macaca 
mulatto.) and crab-eating (M. fascicularis) macaques, 
Fooden (1964) considered the two conspecific. Later, 
however, he (Fooden, 1971, p. 31) changed his mind: 
“The most reasonable interpretation of local morpho¬ 
logical intergradation between M . mulatto and M . fas¬ 
cicularis now seems to be that the intergrade popula¬ 
tions are hybrids that have resulted from secondary 
contact and occasional fertile breeding between two 
species that previously differentiated in geographic iso¬ 
lation ....’’ Fooden is studying both kinds of macaques 
and until he completes those taxonomic revisions, I 
have used the name M . fascicularis for the crab-eating 
macaque, which reflects Fooden’s latest interpretation 
of the specific relationship between populations of the 
rhesus and crab-eating macaques. 

d The pig fragments from Liang Toge were originally 
identified as Sus scrofa (Hooijer, 1967b), but I consid¬ 
ered that determination tentative until the pieces are 
compared with S. celebensis. 
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porcupine has also been recorded from Sum- 
bawa, southern Sulawesi, Pulau Tanah Jam- 
pea, and Lombok off the Sunda Shelf; and 
Bali and Java on the Shelf (Laurie and Hill, 
1954; van Weers, 1979). It too is known from 
the Pleistocene of Java in the Jetis and Trinil 
faunas and from subfossil deposits in Sam- 
pung Cave on Java (Medway, 1972, recorded 
it under the name H. brachyurus, apparently 
following Chasen, 1940, who listed the Javan 
porcupine as a subspecies of H. brachyurus. 
Chasen recorded it from Java and Bali and 
thought it also occurred on Borneo, Suma¬ 
tra, and the Malay Peninsula; however, van 
Weers, 1979, has provided evidence for rec¬ 
ognizing the form on Java and Bali as a dis¬ 
tinct species). 

Neither the rusa nor palm civet are known 
from fossil or subfossil deposits on Flores. 
Both now live on Java and their remains can 
be traced back to middle Pleistocene depos¬ 
its on that island (Medway, 1972). The palm 
civet also occurs over the Sunda Shelf and 
on the mainland of Southeast Asia. Rusa are 
now found on many islands in the archipel¬ 
agos east of Wallace’s Line and Laurie and 
Hill (1954) have enumerated the times and 
places rusa were imported onto islands pre¬ 
viously uninhabited by the species. 

The crab-eating macaque, palm civet, a 
pig, and rusa also live on Timor nowadays. 
Their remains have not been found in Pleis¬ 
tocene sediments on that island, or in early 
prehistoric layers (dated from 6000 to 13,000 
years B.P.) of the limestone caves excavated 
by Glover (1969, 1970). Specimens of all four 
species are present in sediments 4500 to 5500 
years old, a time that Glover thinks agricul¬ 
ture may have been introduced into Timor. 
Glover (1971, p. 176) also speculated that 


Jentink, 1905, from Maumeri. It was not stated, by Jen- 
tink or anyone else, whether these were wild or domes¬ 
tic; but if wild they are feral and rather unlike any other 
feral, domestic or wild pig so either long-established or 
else from a small founder population. The other is Sus 
celebensis : specimens from Ubwa and Bajawa in the 
Bogor Museum, and doubtless Microsus floresianus 
Heude, 1899 (of which I’ve seen the description and 
figures, but not of course the original specimen); these 
are again not specifically stated whether wild or domes¬ 
tic, but if wild then they must be feral/’ 


“About this time [4500 to 5000 years ago] 
bones of four wild mammals first occur in the 
deposits—cuscus, civet cat, deer, and mon¬ 
key; all probably were introduced to Timor 
through the agency of man.’’ 

I cannot yet discard the alternate hypoth¬ 
esis that the presence of the macaque, palm 
civet, rusa, and porcupine on islands in the 
Lesser Sundas represent post-Pleistocene 
natural dispersal to there from regions in the 
west—assuming that is where they were 
originally indigenous. Samples of the four 
species from Nusatenggara have been de¬ 
scribed as distinctive subspecies (Laurie and 
Hill, 1954), implying that populations have 
been isolated on a given island long enough 
for morphological differentiation to have tak¬ 
en place. Now, however, the significance of 
the described subspecies of the macaque, 
palm civet, and rusa on Flores and Timor 
cannot be evaluated because there are no 
careful studies of individual and geographic 
variation in any of the three from samples on 
the Sunda Shelf and Southeast Asia. The 
porcupine is an exception; van Weers (1979, 
p. 253), who reported on the taxonomy of 
Southeast Asian Hystrix, “could not per¬ 
ceive any significant difference neither in 
cranial nor in external characters ...” be¬ 
tween samples of the Javan porcupine from 
Nusatenggara and those from Java. 

Finally, if these species got to Flores and 
Timor by non-human dispersal, why did not 
other kinds of mammals, those indigenous to 
Java and other islands on the Sunda Shelf, 
also get to islands in the Lesser Sundas? I 
think it significant that the macaque, civet, 
pigs, rusa, and porcupine are large in body 
size and the kind of animals that are even 
now kept by villagers and townspeople either 
for food or for the pleasures that pets pro¬ 
vide. The same species were also probably 
kept by prehistoric agriculturists who may 
have brought them along during those early 
migrations from islands on the Sunda Shelf, 
such as Java and Bali, to places in Nusa¬ 
tenggara—Flores and Timor, for example. 

The four rats ( Rattus rattus, R. argentiv- 
enter, R. exulans and R. norvegicus) and 
two mice ( Mus musculus and M. caroli ), 
though probably the most common elements 
of the murid fauna now living on Flores, are 
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not native to that island but were likely 
brought there through human agency at dif¬ 
ferent times in the long history of human oc¬ 
cupation of Nusatenggara, possibly trans¬ 
ported inadvertently in native prau or 
steamer. Samples of the six are known by 
Recent specimens only. All live in habitats 
closely associated with humans, such as 
houses in villages and towns, gardens, rice 
fields, plantations of coconut palms, and 
scrub. All of them are found elsewhere: on 
scattered islands to the east of the Sunda 
Shelf, on the Sunda Shelf itself, and north of 
there in Southeast Asia. All the species of 
rats and mice that are indigenous to islands 
and continent east of the Sunda Shelf do not 
occur on the Shelf or in Southeast Asia. 
Most of them are known only from a partic¬ 
ular island, group of islands, or Australia. 
Their geographic ranges make sense set 
against what is known about the island ge¬ 
ography, past and present. Compared with 
the zoogeographic patterns of endemicity in 
native rats and mice east of the Sunda Shelf, 
the occurrence on Flores of six species that 
are also found on the Shelf and in Southeast 
Asia suggests that they were not originally 
native to the archipelagos east and north of 


RELATIONSHIPS OF THE 

NATIVES FROM EAST OF THE 
SUNDA SHELF 

The living Papagomys armandvillei and 
the five murids represented by subfossil and 
fossil fragments comprise the bulk of the na¬ 
tive mammal fauna on Flores. What the re¬ 
lationships of the Floresian rats are to murids 
outside of that island may be discerned by 
comparing them with samples of the genera 
occurring north and east of Wallace’s Line, 
from Sulawesi and the Philippines to New 
Guinea and Australia (fig. 1). I introduce 
these genera by listing them below under the 
area each has been recorded from. An aster¬ 
isk designates each genus containing some 
species indigenous to places on the Sunda 
Shelf and Southeast Asia. 


Wallace’s Line. Of the Rattus, R. norvegi- 
cus has been spread around the world by 
shipping and Flores was just another spot 
where a population took hold. Rattus argen- 
tiventer may be associated with the spread 
of rice culture through the archipelagos. Rice 
fields are prime habitat for the rat. Its spotty 
distribution east of the Sunda Shelf is incom¬ 
prehensible from any other viewpoint. Rat¬ 
tus exulans y according to Schwarz and 
Schwarz (1967), originated in Nusatenggara, 
probably Flores, but there is no evidence for 
that claim—the species was likely intro¬ 
duced. Rattus rattuSy where it occurs on is¬ 
lands with endemic murids, is excluded from 
native environments and so closely tied to 
habitats made and maintained by humans 
and so widespread on the Asian mainland 
and throughout the archipelagos east of the 
Sunda Shelf that I view the species as an 
introduced element into the Flores fauna. Of 
the mice, Mus muscuius castaneus lives in 
houses and very large buildings in cities of 
the Far Eastern tropics and was most likely 
distributed by shipping (Marshall, 1977a). 
Mus caroliy like R. argentiventer , inhabits 
rice fields and was likely unintentionally in¬ 
troduced on Flores along with rice culture. 


NATIVE FLORESIAN RATS 


PHILIPPINE ISLANDS (excluding the Palawan 
and Calamian groups) 

Anonymomys 

Apomys 

Batomys (includes Mindanaomys) 

Bullimus 

Carpomys 

Celaenomys 

Chrotomys 

Crateromys 

Crunomys 

Limnomys 

Phloeomys 

*Rattus 

Rhynchomys 

Tarsomys 

Tryphomys 
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SULAWESI 

Bunomys (includes Frateromys) 

Crunomys 

Echiothrix (includes Craurothrix) 

Eropeplus 

*Haeromys 

Lenomys 

Margaretamys 

*Maxomys 

Melasmothrix 

Paruromys 

*Rattus (includes Mollicomys) 

Taeromys (includes Arcuomys) 

Tateomys 

OBI AND TALAUD ISLANDS 
Melomys 
SULA ISLANDS 
*Rattus 

MOROTAI ISLAND 

*Rattus 

CERAM 

Melomys 

*Rattus (includes Nesoromys ) 

NEW GUINEA, BISMARCK ARCHIPELAGO, 
SOLOMON ISLANDS 
Anisomys 
Chiruromys 
Conilurus 
Crossomys 

Hydromys (includes Baiyankomys) 

Hyomys 

Leptomys 

Lorentzimys 

Macruromys 

Mallomys (includes Dendrosminthus ) 

Mayer my s 

Melomys (includes Paramelomys) 

Microhydromys 

Neohydromys 

Parahydromys (includes D^osomys and Lim- 
nomys) 

Paraleptomys 

Pogonomelomys 

Pogonomys 

Pseudohydromys 

Pseudomys 

*Rattus (includes Stenomys and Geromys) 
Solomys 

Uromys (includes Cyromys) 

Xenuromys 

AUSTRALIA AND TASMANIA 
Conilurus (includes Hapalotis) 

Hydromys 

Leggadina 

Leporillus 

Mastacomys 


Melomys 

Mesembriomys (includes Ammomys) 

Notomys (includes Podanomalus, As cophar¬ 
ynx, and Thylacomys) 

Pogonomys 

Pseudomys (includes Paraleporillus , Gyomys, 
and Thetomys) 

*Rattus (includes Acanthomys) 

Uromys (includes Gymnomys) 

Xeromys 

Zyzomys (includes Laomys) 

TIMOR 

Coryphomys 

Melomys 

Pogonomelomys 

Three other genera not yet named and de¬ 
scribed 
FLORES 
Floresomys 
Hooijeromys 
Komodomys 
Papagomys 
Spelaeomys 

RINTJA AND PADAR (KOMODO ISLANDS) 
Komodomys 

Those genera from the Philippines, Ceram, 
New Guinea, Australia, Timor, and Flores 
do not occur to the west on either the Sunda 
Shelf or the Asian mainland. Rattus is the 
only genus extending across the eastern ar¬ 
chipelagos from mainland Asia to Australia. 
Sulawesi is a special case. Aside from Rat¬ 
tus , nine of the genera from there are not 
found to the west, but two are: species of 
Haeromys also occur on Borneo (Medway, 
1965), and Maxomys embraces many species 
on the Sunda Shelf and two in Southeast 
Asia (Musser, Marshall and Boeadi, 1979). 

Most of the genera listed above are con¬ 
fined to either a certain island, a particular 
island group, New Guinea or Australia, but 
a few places share the same genera. Cruno¬ 
mys has been recorded from the islands of 
Luzon and Mindanao in the Philippines (El- 
lerman, 1941) and from Central Sulawesi as 
well (Musser, 1977). New Guinea shares 
Melomys with the islands of Ceram, Obi, 
Talaud, and Timor to the west, and Pogo¬ 
nomelomys with Timor (Tate, 1951; Laurie 
and Hill, 1954; Glover, 1970). Uromys , Me¬ 
lomys , Pogonomys , Conilurus , Pseudomys , 
and Hydromys are part of the fauna of both 
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New Guinea and Australia (Tate, 1951; 
Waithman, 1979; J. A. Mahoney, personal 
commun.). 

The taxonomy of the genera has been 
based primarily on structure of the teeth, 
sometimes cranial features, and less so on 
characteristics of the skin. The viewpoints of 
interrelationships among the genera, and the 
prevalent picture of the evolutionary history 
implied from those relations can be summa¬ 
rized by discussing the treatments of first, 
Ellerman (1941), then Simpson (1945), and 
finally Misonne (1969). 

Ellerman separated the genera from east 
of Wallace’s Line into three subfamilies: the 
Hydromyinae, containing Hydromys, Par- 
ahydromys, Crossomys, Leptomys, Xero- 
mys, Pseudohydromys, Chrotomys, and Ce- 
laenomys; the Rhynchomyinae, with 
Rhynchomys ; and the Murinae, which he 
subdivided into the Group Anisomyes, con¬ 
taining Anisomys, and the Group Mures. 
The latter was broken into three sections by 
Ellerman (1941, p. 45): “those retaining the 
posterointernal cusp and having no extreme 
specialization of molars, i.e., those in which 
no reduction of the main cusps has started 
[Pogonomys, Lenomys, Carpomys, Bato- 
mys, Crateromys, Hyomys, Mallomys, 
Conilurus, Laomys, Zyzomys, and Me- 
sembriomys ]; those without the postero¬ 
internal cusp of the upper molars, and 
without other specializations, containing the 
majority of the subfamily, and centering 
round the genus Rattus [ Eropeplus, Gy- 
omys, Leporillus, Pseudomys, Apomys, Me- 
lomys, Uromys, Leggadina, Macruromys, 
Nesoromys, and Crunomys ]; and a certain 
number of extremely specialized (or gener¬ 
alized) aberrant genera which appear to have 
no near relatives [Mastacomys, Echiothrix, 
and Phloeomys ].” He had not seen exam¬ 
ples of Melasmothrix, Limnomys or Tarso- 
mys, but thought the last two to be close to, 
if not inseparable from, the genus Rattus. 

In his classification, Simpson (1945) rec¬ 
ognized the Hydromyinae and Rhynchomyi¬ 
nae, both embracing the same sets of genera 
which Ellerman (1941) had included in these 
subfamilies, but separated the other forms 
that Ellerman had put into one subfamily, 


into two—the Phloeomyinae ( Lenomys, Po¬ 
gonomys, Mallomys, Phloeomys, and Cra¬ 
teromys) and the Murinae ( Carpomys, Ba- 
tomys, Hyomys, Conilurus, Zyzomys, 
Laomys, Ammomys, Eropeplus, Gyomys, 
Leporillus, Pseudomys, Apomys, Melomys, 
Uromys, Leggadina, Nesoromys, Cruno¬ 
mys, Macruromys, Lorentzimys, Notomys, 
Mastacomys, Echiothrix, and Anisomys). 
Simpson omitted Melasmothrix from his 
classification, and included Limnomys and 
Tarsomys within Rattus. 

Misonne’s arrangement of the genera na¬ 
tive to places east of the Sunda Shelf was 
based on dental features. Most were placed 
in the Lenothrix-Parapodemus Division, a 
major group that Misonne considered to be 
(1969, p. 175) “A Division including the fos¬ 
sil and recent genera with both archaic and 
advanced molar characters [Lenomys, Po¬ 
gonomys, Crateromys, Mallomys, Papago- 
mys, Spelaeomys, Coryphomys, Hyomys, 
Batomys, Carpomys, Eropeplus, Anisomys, 
Phloeomys, Mesembriomys, Conilurus, 
Leporillus, Zyzomys, Pseudomys, Noto¬ 
mys, Leggadina, Mastacomys, and Lo¬ 
rentzimys ].” Some genera were put into 
what Misonne termed the Rattus Division, 
“A Division including recent genera with all, 
or nearly all, characters more advanced, 
though not extreme [Uromys, Solomys, Xe- 
nuromys, Melomys, Pogonomelomys, Apo¬ 
mys, and Nesoromys ].” Another main 
group, “A Division with basin-shaped mo¬ 
lars” included both the Hydromyinae and 
the Rhynchomyinae of other authors in what 
Misonne (1969, p. 176) called “A peripheral 
subfamily, the Hydromyinae [Chrotomys, 
Celaenomys, Leptomys, Paraleptomys, Xe- 
romys, Hydromys, Pseudohydromys, Mi- 
crohydromys, Neohydromys, Parahydro- 
mys, Crossomys, Mayermys, and Rhyn- 
chomys ].” Misonne placed Macruromys, 
Echiothrix, and Crunomys in the Murinae, 
but thought that what he had interpreted as 
their trends toward a basin-shaped molar 
suggested a position closer to the Hydro¬ 
myinae. He considered Melasmothrix to be 
a Sulawesian relict and, like Simpson (1945), 
placed Limnomys and Tarsomys in Rattus. 

Most other reports dealing with classifying 



1981 


MUSSER: FLORES RATS 


139 


the Far Eastern genera contain groupings 
basically similar to those I summarized 
above. In 1936, for example, Tate, in a paper 
on some murids of the Indo-Australian re¬ 
gion, sorted the genera into the Phloeomyi- 
nae (Muridae with complexly folded molars), 
the Murinae (Muridae with essentially Rat¬ 
tus-like molars), and the Hydromyinae (Mu¬ 
ridae with basined molars); but in 1951 he 
placed the genera from New Guinea and 
Australia into either the Murinae or the Hy¬ 
dromyinae. Laurie and Hill (1954) did the 
same in their list of land mammals of New 
Guinea, Celebes, and adjacent islands. Simp¬ 
son, when he wrote about historical zooge¬ 
ography of Australian mammals in 1961, rec¬ 
ognized the Pseudomys group from Australia 
as a distinct subfamily, the Pseudomyinae 
(which is antedated by the name Conilurinae, 
the term I shall use instead of Pseudomyinae 
throughout the following discussions). 2 He 
also argued that Chrotomys and Celaeno- 
mys, usually placed with the Hydromyinae, 
was convergent toward that group “and is of 
quite different ancestry within the Muridae.” 
A tentative phylogeny of Australian rodents 
presented by Watts (1974, p. 110) provided 
a slightly different and personal view. In his 
analysis, “the vast majority of Australian ro¬ 
dents could have arisen from one early col¬ 
onizer, a small, nondescript, Rattus- like an¬ 
imal.” 

That the native genera from east of Wal¬ 
lace’s Line comprise at least two basic 
groups seems to be the consensus of most 
students who have studied the fauna. To 
these persons, the largest assemblage, the 
Murinae, is composed of a subgroup of gen- 


2 Mr. J. A. Mahoney, at the University of Sydney, 
has written me that “Conilurinae Dahl, 1897 is an older, 
available subfamily name for the ‘ Pseudomys group’ 
than Pseudomyinae Simpson, 1961.” The usage derives 
from the passages in Dahl’s (1897, p. 196) report on 
mammals from northern Australia where he wrote about 
“Conilurus hirsutus," “Conilurus penicillatus ” and 
“Conilurus boweri ” and lamented: “It is said that the 
European Muridae in the southern parts of the conti¬ 
nent are gradually extirpating and replacing the aborig¬ 
inal representatives of the Coniluridae, and I shall not 
contradict the statement.” 


era (including the Phloeomyinae and Coni¬ 
lurinae) that retain archaic features and are 
relictual in distribution, and a subgroup con¬ 
taining genera with more advanced states 
that cluster around Rattus. The other basic 
group, the Hydromyinae, consists of highly 
specialized rats, quite different in morphol¬ 
ogies from those forms in the Murinae and 
possibly of “remote ancestry, necessarily 
near the base of the Muridae and possibly 
even in pre-murid cricetids . . . ,” as Simp¬ 
son (1961, p. 435) put it. 

Such a view has certain evolutionary im¬ 
plications and suggests a hypothesis explain¬ 
ing the past histories of migrations and adap¬ 
tive radiations that have resulted in the 
pattern of diversity and distribution seen to¬ 
day in the East Indies and the Australian 
Region. That hypothesis is reflected in Simp¬ 
son’s (1961) analysis of the historical zoo¬ 
geography of Australian mammals where, 
based mainly on data drawn from Tate’s pa¬ 
pers, he divided the Recent murids, from a 
historical point of view, into four primary 
groups. The first consisted of the “Local 
members of the very widespread genus Rat¬ 
tus ,” those introduced into the Australian 
area by human agency both before and after 
its discovery by Europeans, and those native 
to Australia and New Guinea. The “Old Pap¬ 
uan genera” comprised the second group: 
Uromys , Melomys, Xenuromys, and Pogon- 
omelomys “all of which could well have 
been derived within New Guinea from a sin¬ 
gle ancestry near or in Rattus were one 
subgroup; and Mallomys, Hyomys, Aniso- 
mys, Pogonomys, and Macruromys the oth¬ 
er and a group Simpson thought must be old¬ 
er than the Uromys group “and may 
represent several different invasions through 
the East Indies.” The ‘Old Australians,’ or 
Conilurinae formed the third group and in¬ 
cluded Pseudomys, Leggadina, Zyzomys, 
Leporillus, Mastacomys, Notomys, Mesem- 
briomys, and Conilurus. The Hydromyinae 
constituted the fourth group. 

To Simpson, the mainland of Asia was the 
ancestral home of the murids now living in 
New Guinea and Australia, and they got 
there by island-hopping down the East In¬ 
dian archipelagos: “From some time in the 
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Miocene (perhaps but less probably even in 
late Oligocene) there was probably contin¬ 
ual, intermittent drift of murids down that 
chain. There must have been marked atten¬ 
uation, with fewer originally Asiatic lineages 
represented at increasing distances from the 
mainland.” Simpson analyzed the migrations 
into three successive waves. The oldest was 
mostly Miocene and consisted of “up to sev¬ 
en but probably fewer different stocks al¬ 
ready phylogenetically distinct before or 
while passing along the East Indies”; five of 
these included the Old Papuan genera Mal- 
lomys, Hyomys, Anisomys, Pogonomys, and 
Macruromys ; another was the Hydromyinae 
radiation on New Guinea; and another the 
conilurine radiation, basically Australian. 
The second, intermediate wave, likely Plio¬ 
cene, “involved the probably single stock 
that evolved into the Uromys group in New 
Guinea.” And the third, late wave, Pleisto¬ 
cene or part of late Pliocene, “involved per¬ 
haps only one but probably two partly dif¬ 
ferentiated lineages of East Indian Rattus .” 

The results from the research by Baver- 
stock and his colleagues into the karyology 
of Australian murids has provided a view of 
their relationships from a different perspec¬ 
tive than was available from the viewpoint 
of data gathered from teeth, skulls, and 
skins. They studied chromosomal character¬ 
istics of the native species of Australian Rat¬ 
tus (Baverstock et al., 1977): the species in 
Pseudomys, Conilurus, Mesembriomys, Le- 
porillus, Mastacomys, Notomys, and Zyzo¬ 
mys, all in the Conilurinae; the Australian 
forms of Melomys and Uromys ; and the 
Australian hydromyines, Hydromys and Xe- 
romys (Baverstock, Watts and Hogarth, 
1977). Based on aspects of chromosome 
number and morphology, Baverstock and his 
associates formulated the working hypothe¬ 
sis that instead of the four primary groups of 
species suggested by Tate (1951) and Simp¬ 
son (1961), only two major groups, possibly 
three, are involved in the evolutionary his¬ 
tory of Australian murids. Members of the 
native Australian Rattus comprise one 
group; and the species in Uromys, Melomys, 
the Conilurinae, and the Hydromyinae com¬ 


prise the other; Zyzomys may form a third 
group. 

Study of spermatozoal morphology and 
male reproductive tracts of the native Aus¬ 
tralian murids have provided a view on re¬ 
lationships similar to that hypothesized from 
chromosomal data. Based on configurations 
of the spermatozoa, the species Breed and 
Sarafis (1979, p. 133) examined in the genera 
Conilurus y Leporillus, Uromys, Hydromys, 
Zyzomys, Melomys, and Pseudomys fell into 
one group; the species of Notomys formed 
another; and “The spermatozoa of Rattus 
spp. were very different from those of all 
other Australian rodents and similar to con¬ 
geners occurring on other continents.” Fol¬ 
lowing with results from more detailed study 
of species in Notomys and Pseudomys, 
Breed (1980) surmised that the distinctive 
spermatozoal morphology of these species, 
compared with the other Australian rodents, 
represented recently derived features, and 
that the species are still part of the adaptive 
radiation in Australia that includes the native 
genera, but not Rattus. The data presented 
by Breed and Sarafis (1979) and Breed 
(1980), therefore, reinforce the contention 
that the indigenous Australian Rattus form 
one group that is very different, both mor¬ 
phologically and likely historically, from the 
native non -Rattus genera, which form 
another group. 

A similar hypothesis was presented by 
Lidicker (1968) for the native murids of New 
Guinea. After studying morphology of the 
glandes penes in 19 genera ( Leptomys, Para- 
leptomys, Parahydromys, Hydromys, Cros- 
somys, Pseudohydromys, Neohydromys, 
Mayermys, Anisomys, Pogonomys, Lorent- 
zimys, Mallomys, Macruromys, Uromys, 
Melomys, Pogonomelomys, Hyomys, Mus, 
and Rattus ), Lidicker (1968, p. 639) conclud¬ 
ed that the present murid fauna of New 
Guinea could have been a result of differ¬ 
entiation and adaptive radiation from two in¬ 
vasions. “The first invasion, probably oc¬ 
curring in the Miocene may have been 
composed of a single species of primitive 
murid resembling most closely the modern 
genus Anisomys. This form could have dif- 
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ferentiated into all of the extant New Guinea 
rodents except for Rattus and Mus 
The second invasion for Lidicker “was that 
of a primitive form of Rattus , and probably 
occurred in the Pleistocene.” 

The work on chromosomes, spermatozoa, 
and male reproductive tracts is enticing be¬ 
cause it allows a different approach to an¬ 
swering questions about the interrelation¬ 
ships among the species of murids native to 
places east of the Sunda Shelf. Does that en¬ 
tire fauna consist of two primary stocks, one 
composed of species in Rattus , the other 
formed by the hydromyine and non-hydro- 
myine genera that are native to New Guinea, 
Timor, Flores, the Komodo Islands, Ceram, 
Sulawesi, and the Philippines? Or does the 
fauna consist of several stocks: one of Rat¬ 
tus ; one containing species in Melomys , 
Uromys, and their relatives; one comprised 
of conilurines; one of hydromyines; one 
formed by other genera such as Mallomys, 
Hyomys , Crateromys , Lenomys , Spelaeo- 
mys , and Coryphomys, for example; and one 
consisting of species in such genera as Tar- 
somys and Limnomys, groups that may be 
phylogenetically closer to Rattus than to the 
others? 

It is in the context of the questions posed 
above that morphological relationships not 
only among the native Floresian rats but be¬ 
tween them and the other genera from the 
East Indies has to be studied. Data from such 
research are scanty, derived primarily from 
dentitions. According to Misonne (1969), for 
example, Papagomys and Spelaeomys clus¬ 
ter with Crateromys , Mallomys , and Cory¬ 
phomys in an assemblage he calls the Le- 
nothrix Group, which also contains, besides 
Lenothrix, Pithecheir from the Sunda Shelf, 
Tokudaia from the Ryukyu Islands, Leno¬ 
mys and Eropeplus from Sulawesi, Pogo- 
nomys and Hyomys from New Guinea, and 
Batomys and Carpomys from the Phil¬ 
ippines. Based on the patterns in cheek 
teeth, Misonne considered the Lenothrix 
Group to be a cluster of three primitive gen¬ 
era ( Lenothrix , Lenomys , and Pogonomys) 
and nine that are more advanced ( Batomys , 
Coryphomys , Crateromys , Carpomys , Hy¬ 


omys , Mallomys , Papagomys , Spelaeomys , 
and Tokudaia ). The Lenothrix group is the 
oldest type among the murids, in Misonne’s 
view, and from his perspective the native 
rats from Flores could be relicts, perhaps 
descendants of the wave that Simpson spec¬ 
ulated may have occurred during the Mio¬ 
cene. Where do the Floresian rats fit within 
the murid faunas east of the Sunda Shelf? 

AFFINITIES OF PAPAGOMYS , 
HOOIJEROMYS , FLORESOMYS , 
AND KOMODOMYS 

I hypothesize that the native murids on 
Flores consist of two groups: Papagomys 
armandvillei, P. theodorverhoeveni , Hooi- 
jeromys nusatenggara, Floresomys naso , 
and Komodomys rintjanus form the contents 
of one; Spelaeomys florensis comprises the 
other. I compared the six species in the two 
groups with examples of indigenous genera 
from continental Southeast Asia, the Sunda 
Shelf, and places east of the Shelf. Papa¬ 
gomys, Hooijeromys , Komodomys , and 
probably Floresomys morphologically clus¬ 
ter through derived dental features, and 
through shared cranial derivations between 
Papagomys and Komodomys ; Papagomys 
has closer ties to native genera on Sulawesi 
and to Komodomys on the Komodo Islands 
than to those on Australia and New Guinea. 
Spelaeomys may have closer phylogenetic 
affinities with the murids of New Guinea and 
possibly Timor. I elaborate relationships of 
the first group of genera in this section, then 
follow it with discussions about affinities of 
Spelaeomys. 

Comparisons Among the Floresian 
Species: Certain features of the lower mo¬ 
lars in Floresomys resemble those of species 
in Bunomys from Sulawesi, particularly B. 
fratrorum , but the cusp patterns differ in im¬ 
portant details, and the conformation of the 
dentaries in Floresomys is unlike anything in 
Bunomys. The phylogenetic affinities of F. 
naso are more likely to be with Papagomys , 
Komodomys , and Hooijeromys. The first up¬ 
per molars of Floresomys probably had five 
roots, as do those in Papagomys , Hooijer- 
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Fig. 31. Occlusal views of right mandibular 
toothrows in recent Papagomys and subfossil 
Flore so my s. A, adult P. armandvillei (UF 9125). 
B, specimen 1, the adult holotype of F. naso. 
Both views approximately x8. 


omys, and Komodomys. The occlusal pat¬ 
terns on the lower molars are simple and ba¬ 
sically similar to those in Papagomys (fig. 
31). This association between Floresomys 
and Papagomys is tentative and will have to 
be tested with comparative data from crania, 
upper molars, and less worn lower molars of 
Floresomys. 


Papagomys and Hooijeromys are related 
by their dentitions. The occlusal patterns on 
the first and second upper molars of Hooi¬ 
jeromys consist of low cusps set in nearly 
transverse rows, a modified version of the 
basic cusp patterns in Papagomys. Both 
genera lack cusps t7 and posterior cingula; 
in both, cusp t3 is usually absent from each 
second molar; and both have five-rooted first 
upper molars, four-rooted second, and three- 
rooted third upper molars. If the three iso¬ 
lated lower molars that I associated with 
Hooijeromys actually are a sample of that 
genus, then they too are similar to Papago¬ 
mys in cusp patterns, particularly the front 
two laminae on each of the first molars. How 
the cranial and mandibular features compare 
between Papagomys and Hooijeromys will 
not be known until crania from the latter are 
found. 

Although Papagomys armandvillei is a 
giant rat and Komodomys rintjanus is one of 
the medium body size, and although the cra¬ 
nial conformation of P. armandvillei con¬ 
trasts with that of K. rintjanus (compare the 
skull of P. armandvillei in fig. 4 with that of 
K. rintjanus in fig. 26), the two species are 
related through characteristics of their mo¬ 
lars (fig. 32). Both are similar in the follow¬ 
ing: proportions of upper and lower molars 
relative to the cranium and dentaries, and 
relative to one another in each respective 
molar row; inclination of cusps, degree of 
overlap among the upper molars, and the in¬ 
terlocking configuration; number of roots on 
all the upper and lower molars; number, rel¬ 
ative height, shape, and positions of the 
cusps on the upper molars, and of the pri¬ 
mary cusps on the lowers, no posterior cin¬ 
gula or cusps t7; and either tiny or no cusps 
t3 on the second and third molars. 

Many of the dental features common to 
Papagomys, Hooijeromys, Komodomys, 
and Floresomys are derived. All, for exam¬ 
ple, have five-rooted first upper molars (in¬ 
ferred in Floresomys because the lowers are 
four-rooted) and four-rooted first lower mo¬ 
lars (inferred in Hooijeromys because the 
uppers are five-rooted). This number is de¬ 
rived from a three-rooted upper molar and 
two-rooted lower molar, a primitive config- 
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Fig. 32. Comparisons of occlusal views of left maxillary and mandibular toothrows among recent 
Komodo my s, Papagomys, and Rattus. Maxillary toothrows: A, young adult K. rintjanus (MZB 9016); 
B, young adult P. armandvillei (RMNH 18301); and C, adult R. argentiventer (MZB 4879). Mandibular 
toothrows: A, K. rintjanus ; B, P. armandvillei ; and C, R. argentiv enter. Views of Komodomys and 
Rattus x8, those of Papagomys x5. 


uration (Musser, 1981) found in some of the 
earliest murids from the Miocene (Jacobs, 
1978), as well as many other groups of mu- 
roid rodents. Lack of a posterior cingulum 
on the upper molars, and either no cusps t3 
or minute ones on the second and third up¬ 
pers are shared derivations uniting all the 
genera (except Floresomys and P. theodor- 
verhoeveni for now because the uppers are 
unknown). The degree to which the rows of 
cusps on the upper molars slant, the exten¬ 
sive overlap and interlocking among the up¬ 
pers, as seen in Papagomys, Hooijeromys, 
and Komodomys, is derived. A posterior 
cingulum is a primitive character (Misonne, 
1969; Jacobs, 1978), as is the presence of 
cusp t3 (Misonne, 1969). Erect rows of cusps 
on molars that abut against one another with 
little or no overlap is also primitive. 


Papagomys Compared with Lenomys and 
Eropeplus : Papagomys armandvillei has been 
phylogenetically linked to Mallomys of New 
Guinea (Thomas, 1898b; Mertens, 1936; 
Simpson, 1977) but it is unlike Mallomys, as 
I pointed out before. Many of the external, 
cranial, and dental features of Papagomys 
that contrast with those in Mallomys are de¬ 
rived, and Papagomys shares these deri¬ 
vations with genera other than Mallomys. 
The derivations found in Mallomys are 
either unique to the genus or shared with 
genera other than Papagomys, as I discuss 
later in this section. 

Papagomys, at least in dental character¬ 
istics, seems more closely related to most of 
the other native rats on Flores, except Spe- 
laeomys, and to the species on the Komodo 
Islands: P. theodorverhoeveni, H. nusateng- 
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gar a, K. rintjanus, and possibly F. naso. 
Outside of Nusatenggara, Papagomys (as 
represented by P. armandvillei, the species 
for which complete cranial and mandibular 
material is available for study) is morpholog¬ 
ically similar, and likely phylogenetically re¬ 
lated to Lenomys and Eropeplus, two na¬ 
tives of Sulawesi (Musser, 1970b), in cranial 
and mandibular features, and particularly to 
Eropeplus in dental characteristics. 

The crania of adult Papagomys armand- 
villei, Lenomys meyeri, and Eropeplus canus 
are contrasted in figures 33 and 34, the den- 
taries of those species are compared in figure 
34, upper molar rows in figure 35, and lower 
molar rows in figure 36. Lenomys is smaller 
than Papagomys but both share the follow¬ 
ing features. 

1. The rostrum is moderately long and 
slender. 

2. The zygomatic arches are wide and ap¬ 
pear robust. 

3. The dorsal profile of the cranium of each 
species is similar. 

4. The zygomatic plates are narrow, alike 
in shape, and with the same relative projec¬ 
tion of the zygomatic spine anterior to the 
dorsal zygomatic roots. 

5. The large lacrimals are triangular, in 
dorsal view. 

6. High, shelflike ridges border the inter¬ 
orbital and postorbital margins and extend 
along the dorsolateral edges of the braincase. 

7. The braincase is roughly rectangular 
(seen from a dorsal view), and the walls 
above the squamosal roots of the zygoma 
slope towards the midline of the cranium. 

8. Squamosal roots of the zygomatic arch¬ 
es originate relatively high on sides of the 
braincase. 

9. The posterior margin of each squamosal 
zygomatic root continues to the occiput as 
a low ridge. 

10. The interparietal is squarish in dorsal 
outline, and most of it is nestled between the 
parietals, with only a slight posterior seg¬ 
ment roofing the occipital region. 

11. The squamosal above each bulla is 
complete, not divided into a dorsal segment 
and a ventral tympanic hook by the squa- 
moso-mastoid foramen. 

12. The configuration of the alisphenoid 


region is similar in both species (no strut of 
alisphenoid bone, foramen ovale accesso¬ 
rius, or masticatory-buccinator foramina; the 
alisphenoid canal is open, exposing the fo¬ 
ramen ovale and the opening of the canal into 
the sphenoidal fissure); a strut of alisphenoid 
bone is present in one out of the seven ex¬ 
amples of Lenomys. 

13. The configuration of each orbit, the 
position and relative sizes of the orbital fo¬ 
ramina, and the shape of the maxilla forming 
the bottom of the orbit are closely similar in 
the two genera. 

14. The incisive foramina are long and nar¬ 
row, but end anterior to the front margins of 
the molar rows. 

15. The large upper molar rows are set in 
a narrow palatal bridge that ends beyond or 
just in front of the posterior margins of the 
third molars; a pair of deep palatal grooves 
extend the length of the bridge. 

16. The mesopterygoid fossa is wide and 
horseshoe-shaped in ventral view; its walls 
are breached by long and either moderately 
wide or spacious sphenopalatine vacuities. 

17. The configuration of each pterygoid 
fossa is closely similar in the two genera; 
each fossa is deep, outlined by a prominent 
pterygoid ridge, and perforated by a con¬ 
spicuous sphenopterygoid canal (or inter¬ 
pterygoid foramen). 

18. The bullae of Papagomys and Leno¬ 
mys are moderately large relative to the cra¬ 
nium, closely similar to each other in shape, 
and attached to the braincase in a similar 
manner. 

19. The dentaries of the two genera are 
very similar to one another in overall shape 
and in proportions, though they differ in size. 

20. Both have hypsodont molars that are 
large relative to size of the cranium and man¬ 
dible. 

21. Both genera have five-rooted first up¬ 
per molars, four-rooted second uppers, and 
three-rooted third upper molars. 

22. Each of the lower molars in Papago¬ 
mys and Lenomys are anchored by more 
than two roots. In Papagomys, four-rooted 
first lower molars, and three-rooted second 
and third lowers are usual; in Lenomys, the 
first lower molars are five-rooted because the 
posterior root is divided, and the second low- 
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Fig. 33. Dorsal (top row) and ventral (bottom row) cranial views of adults: a, Papagomys armand- 
villei (MZB 2395) from Flores; b, Lenomys meyeri (AMNH 101128) from southwestern Sulawesi; c, 
Eropeplus canus (AMNH 223554) from central Sulawesi; and d, Lenothrix canus (AMNH 240358) from 
the Malay Peninsula. All views natural size. 


er molars are four-rooted because of a divid- Papagomys , and each third molar is three- 
ed root instead of a single one, as occurs in rooted. 
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Fig. 34. Side views of crania, labial and lingual views of dentaries of the specimens shown in figure 
33: a, Papagomys armandvillei ; b, Lenomys meyeri ; c, Eropeplus canus ; and d, Lenothrix canus. All 
views natural size. 


Although there are strong resemblances 
between Lenomys and Papagomys, there 
are conspicuous dissimilarities between the 
two genera in occlusal characteristics of the 
molars, and these should be noted here. The 
upper molar rows of Lenomys are nearly 
parallel, those in Papagomys diverge pos¬ 


teriorly. In Lenomys, the upper molars abut 
against one another with only slight overlap, 
unlike the more extensive overlap among 
molars of Papagomys. The interlocking 
among the molars is formed by parts of cusps 
t7, t8, and the posterior cingulum of the mo¬ 
lar in front pressing against parts of cusps tl, 
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Fig. 35. Occlusal views of left maxillary toothrows from adults. A, Eropeplus canus (AMNH 
225121); B, Papagomys armandvillei (RMNH 18301); C, Lenomys meyeri (AMNH 101127); and D, 
Lenothrix canus (USNM 488914). All views approximately x8. 


t5, and t3 of the molar behind; in Papago¬ 
mys, the interlocking consists of cusp t8 of 
the molar in front pressing against cusp tl 
and cusp t5 on the molar behind. The occlu¬ 
sal patterns on the upper molars of Lenomys 
are elaborate. Cusp tlbis occurs on the first 
molars of most specimens, cusp t7 and a pos¬ 
terior cingulum are present on each molar, 
cusp t3 is large and conspicuous on each sec¬ 


ond and third molar, and there are ridges ex¬ 
tending from one row of cusps posterior to 
the row behind (stephanodont crests, Mi- 
sonne, 1969). All these elements, either miss¬ 
ing or minute in Papagomys , provide elab¬ 
orations to occlusal patterns that in 
conformation of the primary cusps are oth¬ 
erwise basically similar in configuration to 
those in Papagomys. 
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Fig. 36. Occlusal views of left mandibular toothrows from the specimens shown in figure 36. A, 
Eropeplus canus \ B, Papagomys armandvillei ; C, Lenomys meyeri ; and D, Lenothrix canus. All views 
approximately x8. 


Occlusal patterns of the lower molars of 
Lenomys are more elaborate than those in 
Papagomys armandvillei. The primary cusps 
are not as massive in Lenomys and form in¬ 
verted V-shaped laminae on most molars. 
The anterolingual, anterolabial, and antero- 
central cusps form a front lamina on each 
first molar that resembles the shape of the 
front lamina in examples of P. theodorver- 
hoeveni (compare fig. 15 with fig. 36). Large 
and prominent anterolabial cusps occur on 


the second and third molars. Labial cusplets 
are present along the margins of the first and 
second molars; in their number, position, 
and size relative to the rows of primary 
cusps, these cusplets are much like the labial 
cusplets in P. theodorverhoeveni. The two 
laminae on each third molar are bent and 
cuspidate in Lenomys rather than either 
transverse or boomerang-shaped (the front 
lamina) or transverse (the posterior lamina), 
as in Papagomys. Finally, there is a small 
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cusp on the backside of each third molar, 
which is likely a posterior cingulum, in four 
out of the seven specimens at hand; such a 
cusp is absent from my examples of Papa- 
go my s, but does occur on many examples of 
Komodomys. 

Eropeplus resembles Papagomys and 
Lenomys in most cranial features. Eropeplus 
differs in being smaller, and having a rostrum 
that is wider relative to the rest of the cra¬ 
nium, upper molar rows that diverge strongly 
posteriorly (compared with Lenomys ), a 
shorter bony palate that ends a few milli¬ 
meters before the posterior margins of the 
third upper molars, and dentaries that are 
relatively higher and shorter—they appear 
squat compared with those in either Papa¬ 
gomys or Lenomys. 

Shapes of the molars in Eropeplus are sim¬ 
ilar to those in Papagomys. The proportions 
of molar size relative to sizes of the cranium 
and mandible, degree of hypsodonty, num¬ 
ber of roots anchoring each upper and lower 
molar, the posterior divergence of the molar 
rows, the degree of overlap among the mo¬ 
lars and their interlocking, as well as the oc¬ 
clusal patterns of the uppers and the shapes 
of the cusps, closely resemble those in Pa¬ 
pagomys. Furthermore, a cusp t7 and pos¬ 
terior cingulum are absent from all the mo¬ 
lars in Eropeplus, and cusp t3 is either 
missing or very small on each second and 
third upper molar, all characteristics that are 
either missing or small in Papagomys as 
well. 

The lower molars of Eropeplus and Pa¬ 
pagomys bear even closer resemblance to 
each other in their occlusal patterns. As in 
Papagomys, Eropeplus does not have anter- 
ocentral cusps on the first molars, and usu¬ 
ally lacks labial cusplets on all the molars 
(out of seven specimens, one has posterior 
labial cusplets on the first and second mo¬ 
lars, one has posterior cusplets on the sec¬ 
ond molars only, and a third has a posterior 
labial cusplet on the right second molar 
only). Eropeplus does not have anterolabial 
cusps on the second and third molars, where¬ 
as Papagomys does; otherwise, the denti¬ 
tions of the two genera are so alike that spec¬ 
imens of each with comparable wear 


surfaces are sometimes difficult to distin¬ 
guish except for size. 

Structure of the molars in Eropeplus re¬ 
flects derivations that are like those in Pa¬ 
pagomys ; Eropeplus may be slightly more 
derived because anterolabial cusps are ab¬ 
sent from the second and third lower molars. 
Lenomys, on the other hand, compared with 
Papagomys and Eropeplus, has many prim¬ 
itive features such as posterior cingula on all 
the upper molars, prominent cusps t3 on the 
second and third uppers, slightly inclined 
rows of cusps with little overlap and weak 
interlocking among the upper molars, cus¬ 
pidate lower molars, and prominent antero¬ 
labial cusps on the second and third lower 
molars. The derivations of Lenomys are a 
cusp tlbis on each first upper molar, cusp t7 
on each upper molar, short crests where 
some labial and lingual cusps meet the cen¬ 
tral cusps on the first and second molars, and 
long third upper and lower molars relative to 
the other teeth in each molar row, special¬ 
izations not found in either Papagomys or 
Eropeplus. 

In summary, the cranial resemblances be¬ 
tween Papagomys and Lenomys are strik¬ 
ing. The latter looks much like a smaller ver¬ 
sion of the former; were it not for the 
distinguishing features associated with the 
skins (not mentioned here) and dentitions, 
the two species would be placed in the same 
genus if crania and dentaries were the only 
elements available for study. Eropeplus is 
much like Lenomys in cranial conformation; 
it too would either be included within Le¬ 
nomys or regarded as being very closely re¬ 
lated to that genus if not for the different 
dentitions; the molars of Eropeplus are sim¬ 
ilar to those in Papagomys. 

Comparisons with Indigenous New 
Guinea and Australian Genera: It is ev¬ 
ident from cranial and molar features that 
Papagomys on Flores is morphologically 
closer to the Sulawesian Eropeplus and Le¬ 
nomys than to the indigenous murids on New 
Guinea and nearby archipelagos ( Melomys, 
Pogonomelomys, Solomys, Uromys, Xenu- 
romys, Anisomys, Pogonomys, Chiruromys, 
Hyomys, Mallomys, Lorentzimys, Macruro- 
mys, Leptomys, Paraleptomys, Parahydro- 
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mys , Hydromys , Crossomys , Pseudohydro- 
mys, Microhydromys , Neohydromys, and 
Mayer mys ), 3 a few of which spill over into 
Australia ( Uromys , Melomys , Pogonomys, 
and Hydromys ), the Moluccas {Melomys), 
and Timor ( Melomys and Pogonomelomys). 
The range of dental patterns among the gen¬ 
era of New Guinea is impressive (Riimmler, 
1938; Tate, 1936, 1951; Laurie and Hill, 1954; 
Misonne, 1969), extending from full molar 
rows with elaborate occlusal patterns such 
as those in Pogonomys and Chiruromys to 
the simple basined occlusal surfaces in hy- 
dromyines, where each molar row may be 
complete (as in Leptomys), or consist of two 
molars (as in most of the other hydro- 
myines), or a single molar only (as in May- 
ermys ). The crania, however, possess a set 
of basic conformations, and the first molars 
a primary number of roots, that are unlike 
either Papagomys, Lenomys, or Eropeplus. 

These distinctive cranial configurations 
and dental features are outlined below. In 
addition, the cranial structures are portrayed 
in the illustrations of Mallomys (figs. 5-8), 
Hyomys (fig. 37), Hydromys (fig. 37), and 
Uromys (fig. 38); the last three are included 
here simply as representative genera. Similar 
structural characteristics can be clearly seen 
in the excellent views of Anisomys published 
in Ellerman (1941, p. 78), and in crania from 
most of the other indigenous New Guinea 
genera that are illustrated in Tate (1936), Rii- 
mmler (1938), and Laurie and Hill (1954). 

3 Melomys, Pogonomelomys, Solomys, and Uromys 
are clusters of species that Ellerman (1949), Tate (1951), 
Simpson (1961), and Misonne (1969) would derive from 
an ancestry near Rattus, and would regard as modern 
elements in the New Guinea murid fauna, as opposed 
to the hydromyines and other old endemics. My studies 
of skins, skulls, and dentitions do not support their 
views but agree instead with the conclusions based on 
analyses of chromosomes (Baverstock, Watts and Ho¬ 
garth, 1977), spermatozoal morphology (Breed and Sar¬ 
ahs, 1979), and penis structure (Lidicker, 1968): the 
Uromys-Melomys complex is an old one and belongs 
with the hydromyines, the other old native genera of 
New Guinea, and the conilurines. They seem to be part 
of an early murid radiation in the New Guinea area, and 
they have no close phylogenetic relationship to Rattus. 


1. The interorbital and usually the post¬ 
orbital margins are smooth or only slightly 
ridged (high, sometimes shelflike ridges 
bound the interorbital and postorbital mar¬ 
gins in Papagomys, Lenomys , and Ero¬ 
peplus). 

2. The braincase is distinctive among mu¬ 
rids indigenous to the New Guinea area. It 
is low, long, and usually smooth, either with¬ 
out temporal ridges or only indistinct ones, 
and usually lacking low horizontal ridges ex¬ 
tending from the posterior margins of the 
squamosal zygomatic roots to the occiput (as 
opposed to a deeper braincase, high tempo¬ 
ral ridges or shelves, and low horizontal 
ridges from the squamosal roots of the zy¬ 
goma to the occiput). 

3. Squamosal roots of the zygomatic arch¬ 
es originate high on sides of the braincase 
(instead of lower). 

4. The squamosal above each bulla is usu¬ 
ally separated into a dorsal part and a ventral 
process by a squamoso-mastoid foramen; the 
separation may be a shallow cleft as in Uro¬ 
mys (fig. 38), a deep notch, as in Hyomys , 
or a spacious vacuity as shown for Pero- 
myscus by Klingener, 1968 (the squamosal 
is intact in Papagomys, Lenomys, and Ero¬ 
peplus ; the squamoso-mastoid foramen is 
small and hidden in the suture between the 
squamosal and occipital). 

5. The configuration of the alisphenoid re¬ 
gion that is common to the New Guinea gen¬ 
era is like that in Mallomys (fig. 7). There is 
a strut of alisphenoid bone, which may be 
wide but not as wide as in sciurids (Wahlert, 
1974) or narrow as illustrated for Peromys- 
cus (Klingener, 1968), concealing the ali¬ 
sphenoid canal, its opening into the sphe¬ 
noidal fissure, and the foramen ovale. In side 
view, the strut of bone separates the foramen 
ovale accessorius posterior to the strut from 
the masticatory-buccinator foramina anterior 
to the strut; the latter two openings are often 
coalesced into a single foramen but are 
sometimes separate, as in examples of Mal¬ 
lomys (the contrasting configuration is 
shown in fig. 7, which illustrates the condi¬ 
tion in Papagomys ; the outer wall of the al¬ 
isphenoid canal is absent so that in side view 
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Fig. 37. Examples of Hyomys and Hydromys, old endemic genera from the New Guinea area: 
views of crania and dentaries. Top row (a): adult Hyomys goliath dammermani (AMNH 151337) from 
Irian Jaya; all views are natural size. Bottom row (b): adult Hydromys chrysogaster (AMNH 191432) 
from Papua; all views xl.5. 


the foramen ovale can be seen, then an al- ther anterior the opening of the canal into the 
isphenoid groove instead of a canal, and far- sphenoidal fissure; there are no masticatory- 
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buccinator foramina, and no foramen ovale 
accessorius). 

6. The incisive foramina are short, often 
only small slits as they are in Anisomys (El- 
lerman, 1941, p. 78); Mallomys is an excep¬ 
tion because the posterior portion is elongate 
and dilated ( Papagomys, Lenomys, and 
Eropeplus have long and slender incisive fo¬ 
ramina). 

7. The palatal bridge is usually smooth, 
with only faint grooves or depressions for 
transmitting the palatine arteries, veins, and 
nerves. The grooves are deeper in some gen¬ 
era, but only in front of the posterior palatine 
foramina and not along the entire length of 
the bridge (as opposed to deep palatal 
grooves extending nearly the length of the 
palatal bridge, as seen in Papagomys, Le¬ 
nomys, and Eropeplus). 

8. The walls of the mesopterygoid fossa 
are either intact or perforated by small slit¬ 
like sphenopalatine vacuities (long and wide, 
even spacious vacuities in Papagomys and 
the other two genera). 

9. The pterygoid fossae are shallow in 
most genera; in ventral view, the floor of 
each fossa is flat and its anterior two-thirds 
is intact, not perforated by a sphenoptery- 
goid canal except in a few genera where tiny 
sphenopterygoid canals may be present; 
sometimes the fossa floor is perforated only 
by minute nutrient foramina (the pterygoid 
fossa are deep in Papagomys, Lenomys, and 
Eropeplus ; the floors are inclined toward the 
midline of the cranium, and the sphenopter¬ 
ygoid canals are conspicuous and either 
moderate or large in size). 

10. The bullae are very small, both abso¬ 
lutely and especially relative to the cranium; 
in some genera the bullae appear even tiny 
relative to skull size (the bullae are moder¬ 
ately large to large in Papagomys and its al¬ 
lies; the size of the bullae relative to the cra¬ 
nium is more like the proportions in species 
of Rattus ). 

11. Most species have three-rooted first 
upper molars and two-rooted first lowers. A 
few, such as in Solomys, Pogonomys loriae, 
many Melomys, and some hydromyines, 
have four-rooted upper molars, a configura¬ 
tion formed by a divided lingual root in ad¬ 


dition to the main anterior and posterior 
roots; specimens of Hyomys and Mallomys, 
also have four-rooted uppers, but in their 
case the posterior root is divided. A few of 
the species with four roots anchoring each 
upper molar also have a small rootlet be¬ 
tween the two primary roots on each first 
lower molar; Mallomys and Hyomys have 
three-rooted lowers because the posterior 
root is divided. ( Papagomys and its allies 
has five-rooted upper molars and four-rooted 
lowers). 

Papagomys and its allies on Flores are not 
more closely related to the indigenous Aus¬ 
tralian genera ( Mesembriomys, Conilurus, 
Notomys, Zyzomys, Pseudomys, Leggadi- 
na, Leporillus, Mastacomys, and Xeromys ), 
two of which ( Conilurus and Pseudomys) 
also occur on New Guinea, than to either 
Lenomys or Eropeplus. The genera of Aus¬ 
tralia and New Guinea have several cranial 
and dental features in common: a smooth or 
slightly ridged conformation of the interor¬ 
bital and postorbital margins, shape of the 
braincase, squamosal attachment of the zy¬ 
gomatic arches, low or no temporal ridging, 
a squamosal above each bulla that is divided 
into two processes by a squamoso-mastoid 
foramen, an alisphenoid configuration in 
which a strut of bone covers the lateral wall 
of each alisphenoid canal, nature of the pal¬ 
atal bridge, shape of the pterygoid fossae, 
and usually no sphenopterygoid canals, 
three-rooted first upper molars and two-root¬ 
ed first lowers. 

Several distinctive features, explained by 
Tate (1951), distinguish the Australian gen¬ 
era from those of New Guinea. These in¬ 
clude long incisive foramina reaching to or 
usually beyond the anterior faces of the mo¬ 
lar rows, spacious spheno-palatine vacuities, 
slightly larger bullae relative to size of the 
cranium, and a sigmoid-shaped anterior 
spine on each zygomatic plate. 

Many of the characters common to the 
genera on New Guinea that contrast with 
those in Papagomys and its allies are prim¬ 
itive ones. The smooth or only slightly ridged 
interorbital and postorbital regions, the 
smooth and low braincase, high position of 
the squamosal roots of the zygoma, the con- 
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figuration of the alisphenoid region at the 
base of each side of the braincase, the short 
incisive foramina, the relatively smooth pal¬ 
atal bridge, the mesopterygoid fossa with 
walls that are either intact or perforated by 
only small vacuities, the conformation of the 
pterygoid fossa with the usual absence of 
sphenopterygoid canals, the very small bul¬ 
lae, and the small number of roots anchoring 
the first upper and lower molars (see Musser, 
1981, for a discussion of the primitive and 
derived versions of these characters). 

The derived counterparts of these cranial 
structures are found in Papagomys, in the 
sample of Komodomys from the islands of 
Rintja and Padar, and in Eropeplus and Le - 
nomys from Sulawesi. Similar cranial deri¬ 
vations are found in species of Rattus (Mus¬ 
ser, 1981), an observation that is critical to 
understanding the phylogenetic relationships 
among the murids native to places east of the 
Sunda Shelf. Papagomys armandvillei re¬ 
sembles a giant version of Rattus but with 
a shallow occiput, shorter incisive foramina, 
a shorter posterior part of the palatal bridge, 
and relatively larger hypsodont molars. Ko¬ 
modomys, its relative, is also Rattus- like and 
was even originally described as a species of 
Rattus. 

The early association between Mus ar¬ 
mandvillei and Mallomys was unfortunate 
because it implied that even if armandvillei 
was separated generically from Mallomys, 
the two kinds of rats were closely related (for 
example, as Simpson, 1977, treated them). 
The significance of the cranial and dental 
structures of P. armandvillei composed as 
they are of many derived configurations— 
compared with either Mallomys or any mem¬ 
ber of the indigenous New Guinea and Aus¬ 
tralian genera—and their resemblance to the 
derivations in Rattus has escaped most per¬ 
sons who have worked with Indo-Australian 
murid faunas. Tate became an exception. Af¬ 
ter first suggesting that Mus armandvillei 
and Mallomys might be related (Tate, 1936), 
he wrote in 1951 (p. 274) that “In the same 
paper I put forth the suggestion that Mus 
armandvillei Jentink of Flores might also be 
related to Mallomys. I now find that any 
close relationship is invalidated by the large 


Rattus- like bullae of armandvillei and its 
very different temporal area. Relationship 
for armandvillei should be sought among the 
giant Rattus of Celebes.” 

Le nomys and Eropeplus are Rattus- like in 
their cranial conformations. Ellerman (1941, 
pp. 83 and 140) even described Le nomys as 
having a “Skull like that of a specialized 
Rattus ” and claimed Eropeplus to be “Very 
near Rattus, and doubtfully distinguishable 
from it.” For Ellerman, it was the structure 
of the molars that kept the two out of Rattus, 
particularly the dental patterns in Le nomys. 

Neither Papagomys nor Komodomys are 
Rattus, nor are Lenomys and Eropeplus. 
Their crania, however, as well as some molar 
features, are characterized by many deri¬ 
vations that are also shared by Rattus (Mus¬ 
ser, 1981). None of the old indigenous genera 
of either New Guinea or Australia are Rat- 
tus- like, even the Uromys-Melomys com¬ 
plex, which was once considered to be close 
to Rattus. In cranial and dental features, 
Papagomys and Komodomys from Nusa- 
tenggara, and Lenomys and Eropeplus from 
Sulawesi, do not fit with that group on New 
Guinea and Australia. And judged by their 
dental characteristics, Hooijeromys and Flo- 
resomys are more like Papagomys than any¬ 
thing on New Guinea or Australia. 

Comparisons with the Sundanese 
Lenothrix : Parts of the murid faunas from 
the Lesser Sunda Islands and from Sulawesi 
not only interconnect among themselves but 
to the fauna on the Sunda Shelf. The Papa¬ 
gomys cluster, along with Lenomys and Er¬ 
opeplus, may tie, through dental characters, 
to Lenothrix (figs. 33 and 34) on the Sunda 
Shelf (known from the island of Tuangku off 
the northwest coast of Sumatra, Sarawak, 
and the Malay Peninsula; Musser, 1981). 
Misonne (1969) pointed out the close dental 
similarities between Lenothrix and Leno¬ 
mys. The occlusal patterns in Lenothrix are 
slightly less elaborate than those in Lenomys 
(in Lenothrix, cusp t7 may be present or ab¬ 
sent, cusp t3 is either missing from each third 
upper molar or minute, stephanodont crests 
are absent or poorly developed, cusp t6 is 
usually missing or incorporated into cusp t5 
on each third molar, and cusp t9 is absent 
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from that molar as well) but the resemblance 
is striking otherwise (figs. 35 and 36). 

Misonne (1969), but not Jacobs (1978), re¬ 
garded Lenothrix as a primitive form, one 
possibly at the base of the murid radiation in 
Malaya and the Indo-Australian region. 
Compared with many of the genera indige¬ 
nous to the Sunda Shelf and the mainland of 
Southeast Asia, as well as Sulawesi and Nu- 
satenggara, Lenothrix is primitive, judged by 
the many primitive characters of its cranium 
and teeth (Musser, 1981). But whether Len¬ 
othrix is really an example of the basal prim¬ 
itive Malayan murid, or whether its features 
are derived from some Miocene form like 
Antemus, Progonomys, Parapodemus, or 
Karnimata (see the illustrations in Jacobs, 
1978), for example, its dentition resembles 
that of Lenomys. The dental patterns of 
Eropeplus, Komodomys, Papagomys, Hooi- 
jeromys and even Floresomys can also be 
derived from a configuration similar to, but 
simpler than, that of Lenothrix. 

AFFINITIES OF SPELAEOMYS 
FLORENSIS 

Spelaeomys florensis, the other Floresian 
endemic, does not cluster with Papagomys 
and the other native rats on Flores. The con¬ 
formation of the maxillae above the molars 
and shape of the zygomatic plates in Spe¬ 
laeomys may have been similar to those 
structures in Papagomys and unlike that in 
Hooijeromys, but Spelaeomys is set apart 
from Papagomys and the other Floresian 
species by distinctive and diagnostic dental 
features, which are reviewed here: tall and 
separate cusps with different shapes on the 
upper molars, a large cylindrical cusp tlbis 
between cusps tl and t2 on each first upper 
molar, a large and prominent cusp t7 on all 
three upper molars, posterior cingula on the 
first and second uppers, a large cusp t3 on 
each second and third, nearly upright cusps 
so there is only slight overlapping among the 
molars, an interlocking that involves three 
cusps (t7, t8, and the posterior cingulum) on 
the molar in front leaning against three cusps 
(tl, t5, and t3) on the molar behind, high and 
separate cusps that are shaped like elongate 


tear drops on the lower molars, a large cy¬ 
lindrical anterocentral cusp at the front of 
each lower molar row, a large anterolabial 
cusp on each second and third lower molar, 
numerous large and separate cylindrical la¬ 
bial cusplets along the lower molars, four- 
rooted first upper molars, and three-rooted 
first lower molars. 

Although large molars and high cusps are 
common to both Spelaeomys and Papago¬ 
mys armandvillei (figs. 39 and 40), the occlu¬ 
sal surfaces of the molars in Papagomys do 
not have cusps tlbis, t7, or posterior cingula. 
Cusps t3 are either absent from the second 
and third upper molars or minute on those 
teeth. The rows of cusps incline and the mo¬ 
lars appreciably overlap one another with an 
interlocking among them involving cusp t8 of 
the molar in front leaning against cusps tl 
and t5 of the molar behind. The lower molars 
lack anterocentral cusps, anterolabial cusps 
are either small or missing from the second 
and third molars, labial cusplets are not pres¬ 
ent, and the primary cusps are not shaped 
like elongate tear drops. The first upper mo¬ 
lars are anchored by five roots, the first low¬ 
er molars by four. 

Because the complex-cusped Spelaeomys 
is part of a murid fauna containing mostly 
simple-cusped species, I tested the hypoth¬ 
esis that the relationship between Spelaeo¬ 
mys and Papagomys might be analogous to 
that between Papagomys and Lenomys . The 
latter is closely similar to Papagomys in cra¬ 
nial conformation but has elaborate molar 
occlusal patterns compared to the simple 
patterns in Papagomys. Spelaeomys might 
be the Floresian counterpart of the Sulawe- 
sian Lenomys. In the absence of cranial ma¬ 
terial for Spelaeomys, any estimates of phy¬ 
logenetic affinities among Spelaeomys, 
Papagomys, and Lenomys has to be based 
on structure of the molars. But Spelaeomys 
cannot be morphologically tied to Lenomys. 
It may be the ecological counterpart of Le¬ 
nomys but it is not the Floresian phyloge¬ 
netic counterpart. Superficial similarity of 
elaborate molar occlusal patterns is the only 
dental resemblance between the two genera. 
Many of the characters responsible for the 
complex chewing surfaces are the following 




Fig. 39. Occlusal views contrasting maxillary toothrows among Papagomys, Mallomys, Spelaeo¬ 
mys, and Lenomys. A, P. armandvillei (RMNH 18301); B, M. rothschildi (AMNH 194916); C, S. 
florensis (LT 205); and D, Lenomys meyeri (AMNH 101127). All views approximately x8. 


primitive features that are shared by Spe- 
laeomys and Lenomys : prominent, discrete 
cusps that are either separate in the rows or 
only weakly connected; rows of cusps that 
are nearly upright; upper molars abutting 
against one another with only slight overlap; 
cusp tl that is positioned posterior to the 
central cusp t2, not even with it, on each first 
upper molar; posterior cingula on the second 
and third upper molars; a large and promi¬ 


nent cusp t3 on each second and third upper 
molar; large anterolabial and anterolingual 
cusps on the first lower molars; and a large 
anterolabial cusp on each second and third 
lower molar. 

The molars of Spelaeomys and Lenomys 
differ in significant details. The rows of pri¬ 
mary cusps on both the upper and the lower 
molars in Spelaeomys are relatively higher 
than those in Lenomys. The cusps in Spe - 
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Fig. 40. Occlusal views contrasting mandibular toothrows among Papagomys , Mallomys , Spelaeo- 
mys, and Lenomys. A, P. armandvillei (RMNH 18301); B, M. rothschildi (AMNH 194916); C, S. 
florensis (LT 85); and D, Lenomys meyeri (AMNH 101127). All views approximately x8. 


laeomys are separate in the rows and merge 
together only after most of the chewing sur¬ 
faces have worn away—even then the cusps 
are still only weakly connected (see the se¬ 
ries of illustrations in Hooijer, 1957b); in 
Lenomys , the cusps in each row on both up¬ 
per and lower molars are connected even in 
very young animals. All the cusps in Spe- 
laeomys are shaped differently from those in 


Lenomys , particularly the labial and lingual 
cusps on the upper molars, and all primary 
cusps on the lowers (figs. 39 and 40). Spe- 
laeomys has a large cylindrical cusp tlbis on 
each first upper molar, whereas cusp tlbis is 
either missing or present in the form of a low 
and inconspicuous ridge in Lenomys. Le¬ 
nomys has short or extensive stephanodont 
crests on the upper molars; Spelaeomys 
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does not. Spelaeomys has fewer cusps on 
each third molar; if my interpretation is cor¬ 
rect, cusp t9 and a posterior cingulum are 
absent—both of these cusps occur in Leno- 
mys. Spelaeomys has a large and cylindrical 
anterocentral cusp at the front of each lower 
molar row; such a cusp is either missing in 
Lenomys, or is small and partially merged 
with the anterolingual cusp. Spelaeomys has 
many more labial cusplets and all are large, 
prominent, and cylindrical; these contrast 
with the few inconspicuous small cusplets in 
Lenomys that are usually pressed against the 
rows of cusps or merged with them. Finally, 
Spelaeomys has fewer roots anchoring the 
first upper and lower molars. 

Although the molar patterns differ be¬ 
tween Lenomys and Papagomys, the shapes 
and positions of the primary cusps, and the 
number and pattern of the roots beneath the 
first upper and lower molars of Lenomys are 
more like those in Papagomys, and Eropep- 
lus, than those in Spelaeomys. The cusps in 
Spelaeomys are, in their relative positions, 
shapes, and quality of being nearly erect and 
separate, like those in Mallomys (figs. 39 and 
40). Mallomys has fewer cusps and no cus¬ 
plets with a result that the molars have much 
simpler occlusal patterns than those in Spe¬ 
laeomys, but the similarity in shapes of the 
cusps, particularly those on the lower mo¬ 
lars, between the two genera is striking. The 
occlusal patterns in Spelaeomys seem to be 
either elaborations on a basic and simple pat¬ 
tern like that in Mallomys, or the patterns in 
Mallomys seem simplifications of the elab¬ 
orations seen in Spelaeomys . Both Spelaeo¬ 
mys and Mallomys have the same number 
and pattern of roots beneath the first upper 
and lower molars. 

The dentition of Spelaeomys is strikingly 
unlike that in Papagomys, Hooijeromys, 
Floresomys, and Komodomys. The differ¬ 
ences reflect a suite of derived characters 
shared among the four genera but not with 
Spelaeomys, and derived features in Spe¬ 
laeomys that are either unique or shared with 
genera other than those four. I interpret the 
significance of this strong contrast to indicate 
that Spelaeomys is not phylogenetically 
closely related to either Papagomys and the 


other native Floresian murids on the one 
hand, or to the Sulawesian Lenomys and 
Eropeplus on the other. I hypothesize that 
Spelaeomys belongs with the old native gen¬ 
era of New Guinea, that it is a derivative of 
the ancestral stock common to the natives of 
New Guinea, possibly Australia, and likely 
Timor. Results from study of cranial material 
of Spelaeomys can either substantiate this 
contention or falsify the hypothesis. 

What about Timor? There the endemic 
murid fauna is represented by subfossils 
only, most collected by Glover (1969, 1970) 
from excavations of prehistoric deposits in 
limestone caves. Remains of murids were 
abundant in the four main sites Glover ex¬ 
cavated and included examples of three 
species preliminarily identified as Rattus ( R. 
exulans, possibly R. rattus, and a third kind 
yet to be identified), one species of Melomys 
and one of Pogonomelomys, the giant rat 
Coryphomys buehleri, another giant rat mor¬ 
phologically similar to Coryphomys (an ex¬ 
ample is specimen 1 of the three Hooijer, 
1965, had identified as Coryphomys ), and 
two other kinds of large rats. Some speci¬ 
mens were found in deposits radiocarbon- 
dated as old as 13,400 ± 520 years before 
present (Glover, 1969). 

These prehistoric murids are being studied 
by J. A. Mahoney in the Department of Ge¬ 
ology and Geophysics at the University of 
Sydney. Several years ago I was in Maho¬ 
ney’s office where we looked at the better 
preserved specimens. Excellent samples of 
Coryphomys buehleri are among them and 
each of the other three large rats represents 
a different genus in Mahoney’s opinion, gen¬ 
era he will eventually name and characterize 
in publication. His conclusion is based on 
study of isolated teeth as well as complete 
molar rows and associated parts of crania, 
dentaries, and sometimes postcranial ele¬ 
ments, all well preserved and some surpris¬ 
ingly complete for the type of material usu¬ 
ally dug from prehistoric deposits. I agree 
with Mahoney’s taxonomic evaluations. Fur¬ 
thermore, none of the four genera of giant 
rats seem to closely resemble any of the na¬ 
tive murids on Flores—with the possible ex¬ 
ception of Spelaeomys. 
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How the native Timor murids may relate 
to Spelaeomys on one hand and to those 
from New Guinea on the other can be deter¬ 
mined after the Timor fauna has been de¬ 
scribed and the relationships of the species 
analyzed, and after the New Guinea murids 
have been carefully studied. The Timor Me- 
lomys and Pogonomelomys certainly belong 
with the fauna on New Guinea. At least three 
of the genera of giant rats have two-rooted 
or three-rooted first lower molars, which in¬ 
dicates that the first upper molars are prob¬ 
ably three-rooted or four-rooted, and their 
occlusal patterns are more complex than 
those in Papagomys, Hooijeromys, Flore - 
somys, or Komodomys. The upper molars of 


Coryphomys, for example, have a large cusp 
t7 and a prominent wide posterior cingulum 
(some fragments from the giant rats are il¬ 
lustrated in Glover, 1970). Except for lack of 
labial cusplets, the configurations of the 
cusps on the lower molars and the antero- 
central cusp at the front of each molar row 
in Coryphomys is very much like shapes of 
those elements in Spelaeomys. What I have 
seen of the Timor fauna suggests to me that 
most if not all the species cluster with the 
New Guinea genera and Spelaeomys rather 
than Papagomys and its relatives. For fur¬ 
ther information we must await results from 
Mahoney’s study of the Timor endemics. 


A HISTORICAL VIEW 


Papagomys, Hooijeromys, Komodomys, 
and probably Floresomys cluster because of 
derived similarities in dental features; Pa¬ 
pagomys and Komodomys share certain cra¬ 
nial derivations as well. These four genera 
appear to be phylogenetically more closely 
related to the Sulawesian Eropeplus and 
Lenomys than to Spelaeomys and the old 
native genera on Australia and New Guinea. 
This morphological and apparent phyloge¬ 
netic link between Nusatenggara and Sula¬ 
wesi implies a close faunal relationship be¬ 
tween these islands early in the evolutionary 
history of the indigenous murids residing 
there. Furthermore, the connection between 
the Sulawesian Lenomys and the Sundanese 
Lenothrix suggests that the ancestor of at 
least a segment of the murid fauna on Sula¬ 
wesi and of most of those on Flores may 
have originated on the Asian continent rather 
than the New Guinea area or Australian re¬ 
gion. 

The historical origins of the affinities be¬ 
tween some of the murids on Sulawesi and 
Flores might be explained by considering the 
following two hypotheses. The first is that 
the Sulawesian Lenomys and Eropeplus, 
and the Floresian Papagomys, Hooijeromys, 
Komodomys, and Floresomys may have 
been derived from an older murid fauna that 
either migrated from the Sunda Shelf to Su¬ 


lawesi by way of Kalimantan (Borneo) or 
Java, and to at least Flores from Java 
through the other Lesser Sunda Islands; or 
was at one time distributed over a continu¬ 
ous land area, part of which broke up into 
Sulawesi to the north and Nusatenggara to 
the south, thus isolating portions of the orig¬ 
inal stock, which differentiated into the na¬ 
tive genera we know today. 

The other hypothesis calls for direct inter¬ 
change of an early murid stock over a land 
bridge between Sulawesi and Flores with 
subsequent isolation and differentiation into 
the modern genera. 

The time that either migration or vicariant 
events may have occurred is hypothetical 
because fossil murids from sediments depos¬ 
ited earlier than Pleistocene times have yet 
to be discovered on the Sunda Shelf, Sula¬ 
wesi, or any of the Lesser Sunda Islands. 
Fragments from a species of Rattus- like an¬ 
imal from the Middle Pleistocene of Trinil in 
East Java represent the earliest murid known 
from the Sunda Shelf; subfossil murids from 
Sulawesi have been found in Holocene cave 
deposits in parts of the southwest peninsula, 
and all of them represent species still living 
on the islands; finally, the fragments of 
Hooijeromys, if actually from middle or late 
Pleistocene sediments, are the oldest known 
fossils from Nusatenggara (the preceding 
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statements are based on my study of the ma¬ 
terial from Sulawesi and East Java, as well 
as Flores). If an early date can be tied to 
Hooijeromys, an early stock was either on 
Flores or migrated there before middle Pleis¬ 
tocene, guesses would be sometime in early 
Pleistocene, Pliocene, or possibly late Mio¬ 
cene times. 

The extent of land surfaces in the area of 
Sulawesi, Kalimantan (Borneo), and Java 
during the Pliocene and Miocene is conjec¬ 
tural but two reconstructions possibly allow 
for faunal interchange between Sulawesi and 
Java, and between Sulawesi and Kaliman¬ 
tan. Groves (1976) has discussed the origin 
of the mammalian fauna of Sulawesi and in 
his view the larger Sulawesian endemics are 
representatives of an older faunal stratum 
and perhaps derivable from a Siwalik-like 
fauna that is represented in Central Java by 
Siva-Malayan fossils found in the Kali Gla- 
gah and Ci Julang deposits, which are Late 
Pliocene, according to Maglio (1973). How 
those larger endemics got to Sulawesi may 
have had something to do with the Pulau 
Laut Center of Diastrophism (Van Bemme- 
len, 1949), which to Groves (1976, p. 213), 
“would seem to be a large uplifted island, 
extending according to Van Bemmelen from 
the Mangkalihat peninsula southwards and 
across the Makassar Strait, curving around 
Pulau Laut to the southwest and ending near 
the Muriah volcano in Java. At the time of 
the existence of this island—Upper Pliocene 
according to Van Bemmelen—the present 
land areas of Southeastern Borneo and west¬ 
ern Sulawesi were covered by sea, as was 
the northern part of East Java. It is in fact 
uncertain whether there was at any time a 
complete land bridge from Java or Borneo to 
Sulawesi; as the Ci Julang Faunal beds and 
other Pliocene sites in eastern Java are in- 
terbedded terrestrial and marine deposits it 
seems that there might from time to time 
have been a brief connection at least at the 
southern end between Java and the P. Laut 
Centre.” Van Bemmelen dates the submer¬ 
gence of the Pulau Center of Diastrophism 
and accompanying uplift of the adjacent 
areas at the beginning of the Quaternary, but 
Groves would push it back to about Middle 


Pliocene, and “To get the Siva-Malayan fau¬ 
na into Sulawesi might require limited island¬ 
hopping or even no island-hopping at all 

Whether there was ever either a land con¬ 
nection or very narrow water gaps between 
Java and Sulawesi, eastern Kalimantan was 
at one time much closer to Sulawesi than it 
is now, probably even connected, if recon¬ 
structions by geologists reflect past reality 
(Audley-Charles, Carter and Milsom, 1972; 
Katili, 1978; and Hamilton, 1979). But there 
is disagreement as to when the Makassar 
Strait was closed. For Katili (1978), past 
movements of the Pacific plate gradually 
pushed Sulawesi against the Asian continent 
so that by late Pliocene the Makassar Strait 
had disappeared and the island was adjacent 
to Kalimantan, likely separated by a very 
narrow water gap; later, during the Quater¬ 
nary, the Strait of Makassar opened by sea¬ 
floor spreading and Sulawesi gradually 
moved eastward to its present position, sep¬ 
arated from the Sunda Shelf by deep waters. 
In the frame of Katili’s postulation, migra¬ 
tion of an early murid stock from the Sunda 
Shelf to Sulawesi could have occurred when 
the island was next to Kalimantan, possibly 
even before or just after that time when Su¬ 
lawesi was being pushed toward Kalimantan 
or rifted away and the sea gap was not as 
narrow as in late Pliocene but narrower than 
it is now. 

Hamilton (1979, pp. 185-187) portrays a 
different sequence of events: “Eastern and 
southeastern sections of Borneo share Cre¬ 
taceous and early Paleogene features with 
Sulawesi suggestive that until middle Paleo¬ 
gene time Sulawesi was a part of Borneo, 
oceanic Makassar Strait having opened sub¬ 
sequently as Sulawesi drifted relatively 
southeastward away from Borneo. South¬ 
eastern Borneo, the shelf to the east of it, 
and the South Arm of Sulawesi all have base¬ 
ments of Cretaceous subduction complexes 
overlain by similar lower Paleogene shelf 
strata. In both Borneo and Sulawesi, quart- 
zose Eocene clastic strata and coal are over- 
lain by a thick sheet of limestone, of late 
Eocene, Oligocene, and early Miocene age, 
which gives way northward to mostly clastic 
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rocks. If Sulawesi has moved southeastward 
away from Borneo, the westward bulge of 
central Sulawesi having slid along the south¬ 
east-trending edge of the continental shelf off 
southeastern Borneo, then the limestone 
sheets and underlying continental strata on 
both islands were initially continuous. Rift¬ 
ing may have begun in Paleogene time.” 
Subsequent to the rifting, Hamilton (1979, p. 
188) explained that “From late Eocene into 
early Miocene time, the Java Sea-southeast¬ 
ern Borneo-western Sulawesi region was 
largely a shallow sea undergoing stable-shelf 
sedimentation.” And according to Hamil¬ 
ton’s reconstructions shown in a series of 
palinspastic maps (pp. 152-153), the Ma¬ 
kassar Strait has remained open from the 
time of early Miocene, about 20 million 
years ago. 

The extent of land surface between Java 
and Flores during the Pliocene is a conjec¬ 
tural subject. Apparently the northeastern 
part of Java did not emerge from the sea until 
late Pliocene-early Pleistocene, as indicat¬ 
ed by the black clays of the Pujangan beds, 
which comformably overlay Pliocene marine 
sediments in the Kendeng Zone of East Java 
(Van Bemmelen, 1949; Ninkovich and Bur- 
ckle, 1978). South of the Kendeng Zone, 
however, the Southern Mountains were low¬ 
lands, hardly above sea level, from the late 
Miocene through the early Pleistocene (Van 
Bemmelen, 1949). The islands to the east of 
Java from Bali to Romang (north of the east¬ 
ern tip of Timor) are primarily volcanic in 
origin. The volcanism is Quaternary and 
much of the surface area of the islands result 
from differential uplift during the Quaternary 
lasting until the present (Van Bemmelen, 
1949; Umbgrove, 1949). Furthermore, the 
present insular configuration of the chain be¬ 
tween Romang and Komodo has apparently 
resulted from the uplift of a geanticlinal belt 
crested by volcanoes; the belt broke into iso¬ 
lated blocks separated by subsiding areas, 
thus producing the appearance of islands and 
straits, a Quaternary event (Van Bemmelen, 
1949). It is not evident just how extensive 
the land areas of the islands were earlier than 
the Quaternary (for Auffenberg, 1980, part 
of Komodo has been a land area from Late 


Mesozoic times), particularly during middle 
to late Pliocene, but possibly by at least 
Early Quaternary, an early murid stock may 
have been able to get to Flores from Java 
with little or no island hopping. 

The Java-Flores passage is one of the 
routes postulated by Audley-Charles and 
Hooijer (1973) to get pygmy stegodonts, 
Stegodon trigonocephalus and S . sompoen- 
sis, from Java to Flores during the Pleisto¬ 
cene. The animals also occur on Timor and 
Sulawesi. Based on evidence from the Viq- 
ueque Formation in eastern Timor, those au¬ 
thors postulated a land connection between 
Timor and Flores via the island of Alor 
sometime in the early and middle Pleisto¬ 
cene allowing stegodonts to get from Flores 
to Timor. Subsequently, during the late 
Pleistocene and Holocene, downfaulting oc¬ 
curred involving about 3000 meters, which 
eliminated the land connection. 

That faunal interchange occurred directly 
between Flores and Sulawesi infers dispersal 
by rafting over a water gap, island hopping 
or movement along a land bridge. A land 
bridge between Sulawesi and Flores is an old 
postulate (Sarasin and Sarasin, 1901; Bar¬ 
bour, 1912) that was buried by Mayr (1944) 
but resurrected recently by Audley-Charles 
and Hooijer (1973, p. 198) to move both 
species of pygmy stegodonts back and forth 
between Sulawesi and Flores: “At present 
south-west Sulawesi is connected to the 
northeast tip of Flores by a submarine ridge 
nearly 3,000 m deep that separates the Flores 
and Banda Seas .... The early and middle 
Pleistocene uplift, that we suggest affected 
Timor and the Flores-Wetar region, may 
have extended northwards to allow the pyg¬ 
my stegodonts to wander back and forth be¬ 
tween Flores and Sulawesi along the Kaloa- 
toa-Matjan ridge, then via Tanahjampea and 
Salajar ridge. This ridge system may also 
have been elevated above sea level by a re¬ 
gional uplift that followed the plate collision 
between eastern and western Sulawesi in the 
late Pliocene-early Pleistocene [Audley- 
Charles, Carter and Milsom, 1972].” 

To Audley-Charles and Hooijer (1973, p. 
198), “Another land connexion may have 
developed, as a result of glacial lowering of 
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sea level, across the Sunda Shelf (now 200 
m deep) from Java via the Doangdoang 
shoals to Makassar in western Sulawesi. If 
these were the stegodont migration routes 
they imply late Pleistocene and Holocene 
down-faulting of the Flores Sea and southern 
Makassar Strait, analogous with the postu¬ 
lated recent down-faulting in the Savu Sea, 
Ombai and Wetar Straits, which followed the 
uplift that occurred after continental crust of 
the Australian plate collided with a subduc- 
tion zone [Audley-Charles, Carter, and Mil- 
som, 1972].” 

From a perspective of taxonomy and dis¬ 
tribution of the Recent reptiles and amphib¬ 
ians on Komodo Island and adjacent areas, 
Auffenberg (1980) has provided an intriguing 
view of the historical zoogeography of the 
Lesser Sunda Islands. He presents (p. 137) 
new data “based on potassium-argon isotope 
dates obtained from igneous rock samples 
taken immediately below and above a fossil 
wood zone” indicating the history of Ko¬ 
modo to extend back into the Late Meso¬ 
zoic. Samples from below the fossil wood 
zone were taken from “the top of the basaltic 
lacolithic dome of Gunung Insilung” (130 ± 
10 million years), “the highest extruded 
sheet of basaltic rock on the flanks of Ko¬ 
modo” (134 ± 19 million years), and “a ba¬ 
salt porphry from the larger of the two vol¬ 
canic necks comprising Ntodo Klea, 
Komodo” (49.0 ± 4.3 million years). “The 
latter,” writes Auffenberg, “is believed to 
represent the latest volcanic eruption on the 
island and obviously is much younger than 
the fossil wood zone. Invertebrate fossils 
from the raised coral reefs on the flanks of 
the Ntodo Klea complex range in age from 
early to middle Tertiary .... Thus the ig¬ 
neous activity responsible for the formation 
of the western half of Komodo occurred dur¬ 
ing the Jurassic. This land surface was later 
covered with a forest of large trees. Volcan- 
ism was again prevalent during the Eocene 
and created the Ntodo Klea complex on the 
eastern part of the island. At this time the 
eastern half of Komodo was significantly en¬ 
larged through the uplift of coralline strata, 
which continued throughout much of the 
Tertiary and was undoubtedly responsible 


for the formation of Padar. Thus the land 
surface of Komodo was not formed in the 
Plio-Pleistocene, as is often assumed in zoo¬ 
geographic studies . . . but in the late 
Mesozoic.” “Rintja and extreme western 
Flores,” continues Auffenberg (p. 138), 
“share a similar geologic history. In fact, 
Komodo, Rintja, and Flores may have been 
connected during the Eocene and Oligocene 
and again separated in the Mio-Pliocene by 
submergence resulting from volcanism on 
Flores.” 

For Auffenberg (p. 145), the Recent her- 
petofauna of Komodo contains endemics 
that “are all related to Celebes species, or to 
species from areas in which the Celebes may 
have been an important stepping stone to the 
Lesser Sundas, presumably across the Sal- 
eyer ‘Bridge’ . . . , first proposed by Sarasin 
and Sarasin (1901) as an actual land connec¬ 
tion and thus largely disregarded since.” 
Auffenberg notes (pp. 147-148) that “The 
presence in the Lesser Sundas of reptiles and 
amphibians with close relations to primitive 
Celebes species is probably best explained 
by an interchange having come about over 
the Saleyer ‘bridge’ area during the juxta¬ 
position of the Celebes and the middle part 
of the Lesser Sunda chain in the Pliocene 
during compression of the arc after collision 
of the Sunda and Sahul shelves .... Thus 
the fauna probably evolved on the originally 
festooned island arc itself before diastroph- 
ism brought two originally more distant parts 
of the arc together, and part of the fauna was 
exchanged.” 

In his summary, Auffenberg (pp. 149-150) 
noted the lack of evidence that Komodo was 
ever completely submerged since Late Me¬ 
sozoic times, and presented a hypothesis of 
how the herpetofauna on the Lesser Sunda 
Islands may have developed. By the Plio¬ 
cene-Pleistocene interval, a land area that 
Auffenberg calls protocelebes “was folded 
westward in such a way that it was pushed 
close to Flores and Komodo, allowing move¬ 
ment of the ancient outer Lesser Sunda her¬ 
petofauna onto the base of the arc. The jux¬ 
taposition brought about by the crustal 
movement is undoubtedly the basis for the 
‘Saleyer Bridge’ concept of Sarasin and Sar- 
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asin (1901), rather than the small Tukangbesi 
Islands between Celebes and Flores. Fur¬ 
thermore, the westward movement of the 
Celebes portion of the loop brought it close 
to Borneo, allowing for movement of a more 
modern herpetofauna onto the Celebes. Thus 
the westward movement of the loop allowed 
two very different faunas to move into the 
Komodo area (an ancient ultimately Asian- 
derived ‘protocelebes’ plus a more modern 
one from Sundaland across Borneo to Ce¬ 
lebes and/or along the arc itself).” 

Whether these postulated land connec¬ 
tions between Sulawesi and Flores or be¬ 
tween Sulawesi and Java have any bearing 
on the migration of an early murid fauna 
from which Lenomys and Eropeplus on one 
hand, and Papagomys with its Floresian rel¬ 
atives on the other, could have been derived 
is unknown at present. Because different 
genera are involved, any migrations or inter¬ 
changes probably occurred early, possibly 
early Pleistocene, Pliocene, or maybe even 
late Miocene, with a subsequent period of 
isolation and differentiation. The stegodont 
migrations may have occurred later. If land 
bridges were involved, and if Hooijeromys 
was contemporaneous with at least one of 
the stegodonts, samples of that rat might turn 
up in Pleistocene sediments on Sulawesi, 
providing the habitat on Sulawesi at that time 
was similar to what it was on Flores. 

The reconstruction of land bridges is based 
on the assumption that stegodonts could not 
swim long distances (Hooijer, 1972). But ac¬ 
cording to Sondaar (1977), the assumption 
underlying recent studies of unbalanced 
Pleistocene island faunas in the Mediterra¬ 
nean, the Japanese archipelago, the Philip¬ 
pines, and for him the Indonesian region, is 
that large animals such as elephants, deer, 
hippopotamus, and presumably stegodonts, 
were capable of swimming long distances 
(also, see Johnson, 1980, who discusses the 
swimming abilities of Recent elephants). If 
land connections did exist in the Indonesian 
area, more species besides stegodonts 
should be shared between Sulawesi and Flo¬ 
res; samples of Elephas and Celebochoerus, 
for example, might be expected in Pleisto¬ 
cene sediments on Flores. Better exploration 


of Pleistocene beds on both islands is needed 
to elucidate the past faunal relationship be¬ 
tween them. 

No Recent indigenous species of murids 
are common to Sulawesi and Flores (at the 
levels of either genera or species). Thus, the 
close relationship between portions of the 
murid faunas on those two islands suggests 
that my first hypothesis may be the most rea¬ 
sonable. Sulawesi and Flores were probably 
not connected by a land bridge. The Sulawe- 
sian cluster and the Floresian assemblage 
may have been derived from a common mu¬ 
rid fauna that migrated in one direction from 
the Sunda Shelf to Sulawesi, and in another 
direction to at least Flores in the Lesser Sun¬ 
da chain, either over continuous land or is¬ 
lands; or the early stock may have been dis¬ 
tributed over a continental land area, parts 
of which eventually separated from the con¬ 
tinent and formed some of the present area 
of Sulawesi and of the Lesser Sundas. Either 
of the above events was followed by a period 
of isolation and presumably differentiation of 
the original murid stock. Some remnants or 
products of that ancestral stock might occur 
on the islands between Java and Flores. No 
Recent or fossil endemics are known from 
those places but none of the intervening is¬ 
lands have been carefully explored for recent 
or fossil murids. 

In discussions and reconstructions of pos¬ 
sible land areas during the past in the region 
of Sulawesi, the southeastern margin of the 
Sunda Shelf, and the Lesser Sunda Islands, 
it is important to note Batchelor’s (1979) con¬ 
tention that sea levels during Pliocene to 
middle Pleistocene, although rising discon¬ 
tinuous^, never were much higher than the 
break of the continental shelf, about 130 m. 
below present sea level, and during parts of 
the Pleistocene may have been more than 
230 m. below present sea level. 

The occurrence of Spelaeomys on Flores, 
if I have correctly estimated its phylogenetic 
affinities by linking it with the natives of New 
Guinea and possibly Timor, may reflect the 
early migration of an ancestral form from 
Timor to Flores and subsequent differentia¬ 
tion into that complex-toothed species that 
is now represented only by subfossil frag- 
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merits. A careful survey of the islands in 
Nusatenggara east of Flores might reveal 
murids that are related to Spelaeomys and 
to those on Timor. 

There is some evidence, as I mentioned 
previously, that the native murids of Timor 
may be more closely related to the New 
Guinea fauna than to the Floresian Papa- 
gomys y Hooijeromys , Komodomys, and Flo - 
resomys. Access to Timor from New Guinea 
via Australia would have been possible in the 
Pliocene because Veevers (1969) postulated 
that during Pliocene time Timor was smaller 
and much closer to northwestern Australia 
than it is now or than it was during periods 
of lower sea levels during the late Pleisto¬ 
cene. Land with stepped surfaces extended 
from what is now the Australian coastline 
out nearly to Timor, separated by only a nar¬ 
row water gap. 

Possibly the murid fauna from Flores and 
the Komodo Islands of Padar and Rintja was 
spread over the other islands in Nusateng¬ 
gara at one time. That no native rats have 
been found on the Lesser Sunda Islands 
either to the west of Padar and Rintja or to 
the east of Flores, except on Timor, is pos¬ 
sibly real, but more likely simply reflects in¬ 
adequate survey of those places. 

Sometime during the Pleistocene, or even 
late Pliocene, eustatic drops in sea levels 
during the last few periods of glaciation were 
probably enough so that most or all the is¬ 
lands in Nusatenggara except Timor and 
Sumba were either joined or separated by 
very narrow water gaps (Van Andel et al., 
1967; Jongsma, 1970; Batchelor, 1979; Geyh, 
Kudrass and Streif, 1979), allowing for fau¬ 
nal interchange between Flores and places to 
the west and east. In Auffenberg’s (1980, pp. 
140-141) view, “Komodo, Padar, Rintja, 
and western Flores were probably broadly 
connected to one another.’’ And at high sea 
levels during the Pliocene-Pleistocene, Auf- 
fenberg notes that “it is reasonably clear that 
Komodo, Rintja, and western Flores were 
above sea level during these periods; though 
much or all of Padar may have been sub¬ 
merged. Ample evidence shows considerable 


tectonic movements during the entire post- 
Tertiary in this area, so that the present and 
past separation of these islands may have re¬ 
sulted either from eustatic rise in sea level 
following glacial melting or from actual low¬ 
ering of the sea bottom by tectonic activity— 
probably both.’’ But for Auffenberg, not 
only were Timor and Sumba never connect¬ 
ed to the other Lesser Sundas during this 
time, but there is no evidence “of past con¬ 
nection of Komodo to Sumbawa in the west 
or to Sumba southward, regardless of sea 
level or bottom depth changes.’’ 

That the islands may have once formed an 
elongate land mass does not mean that the 
habitats there were necessarily the same as 
those in which the species on Flores or the 
Komodo Islands evolved, and that the fauna 
of Flores would have spread out, or that 
Komodomys would have migrated west¬ 
ward. During insular isolation, the fauna on 
each island evolved along with particular en¬ 
vironments and may have been ecologically 
isolated after insular isolation no longer ex¬ 
isted. 

Finally, the island of Sumba, neglected by 
mammalogical and paleontological explora¬ 
tion, may be important to understanding 
movement of land mammals between Flores 
and Timor for Sumba can now be included 
within the distribution of stegodonts. A 
group supervised by Dr. Sujono, represent¬ 
ing the National Archeological Institute in 
Jakarta and the Institute of Technology at 
Bandung, excavated what appears to be a 
stegodont from Pleistocene calcareous grav¬ 
el deposits on Sumba, according to a report 
in the Indonesian Nature and Science News 
Letter of October, 1978. Was the route of 
stegodont movement between Flores and 
Timor through Sumba rather than via Alor, 
as was postulated by Audley-Charles and 
Hooijer (1973)? Or is Sumba simply another 
island that stegodonts reached by swim¬ 
ming? It is now important to determine what 
fragments of other kinds of mammals, if any, 
are imbedded in those Pleistocene gravels on 
Sumba. 
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CONCLUSIONS AND SUGGESTIONS 


Of the 12 murid species now known from 
Flores, four also occur elsewhere in the re¬ 
gion from Australia and New Guinea to 
mainland Asia: Rattus rattus, R. argenti- 
venter, R. exulans, and Mus caroli. Two oth¬ 
ers have worldwide distributions: Rattus 
norvegicus and Mus mus cuius. The present 
geographic ranges of these six species, the 
nature of geographic variation within the 
populations over such large areas, and their 
close association with habitats made and 
maintained by humans suggest that their dis¬ 
tributions east of the Sunda Shelf, and their 
occurrence on Flores in particular, are re¬ 
sults of dispersal through human agency. 

Six of the 12 species are native to Flores: 
Papagomys armandvillei, P. theodorver- 
hoeveni, Hooijeromys nusatenggara, Flore - 
somys naso, Komodomys rintjanus, and 
Spelaeomys florensis. Papagomys still lives 
on Flores and is also known from subfossil 
fragments. Hooijeromys is represented by 
reputed Pleistocene specimens, the others 
consist of subfossil specimens only. Komo¬ 
domys rintjanus still lives on the islands of 
Rintja and Padar west of Flores. 

The native rats can be separated into two 
primary groups. Dental characters of Spe¬ 
laeomys may link it to the native murids on 
New Guinea and adjacent islands, Australia, 
and probably Timor. These species seem to 
comprise an old assemblage, derived from 
one or more ancient ancestral stocks. Dental 
characteristics of Hooijeromys, Komodo¬ 
mys, and possibly Floresomys indicate their 
closer phylogenetic relationship to Papago¬ 
mys ; cranial characters of Papagomys are 
much like those crania of Lenomys and 
Eropeplus on Sulawesi; molar structure also 
ties Papagomys to Eropeplus, less so to 
Lenomys ; all these Floresian and Sulawesian 
genera may represent derivations from an 
ancestral stock present in the Sulawesi-Nu- 
satenggara region at a later time than the ear¬ 
lier period during which the New Guinea- 
Australian fauna originated. 

The striking similarities in derived cranial 


characters between Lenomys and Eropeplus 
on one hand and between those two and Pa¬ 
pagomys on the other, as well as the derived 
resemblances in molar structure between 
Eropeplus and Papagomys and in some den¬ 
tal features between Lenomys and Papago¬ 
mys, along with the dental link between 
Lenomys and the Sundanese Lenothrix, sug¬ 
gest that the Sulawesian genera and Papa¬ 
gomys with its Floresian allies were derived 
from a common ancestral stock that once 
occurred on the Sunda Shelf, Sulawesi, and 
Flores at a time when these areas were either 
once continuous or separated only by narrow 
water gaps. Two species of stegodonts once 
lived on Sulawesi and Flores (whether they 
were contemporaneous or each lived at a dif¬ 
ferent time is unknown; Hooijer, 1975), as 
well as Timor, which stimulated Hooijer 
(1975, p. 54) to write that “For the present 
we may consider Celebes, Flores and Timor 
to have been one, the homeland of the pyg¬ 
my stegodonts, which may be called Stego- 
land .... Situated between Sundaland and 
Sahulland, Stegoland is a zoogeographic sub¬ 
unit of the area intermediate between the 
Indo-Malayan and Papuan-Australian faunal 
regions.” The similarity between Sulawesi 
and Flores of portions of their murid faunas 
suggests that the postulate of Stegoland may 
be more than just a charming fancy. 

Phylogenetic relationships among the gen¬ 
era native to the islands and continent east 
of the Sunda Shelf are poorly known. Some 
assemblages, still incomplete in content and 
imprecise in outline, are beginning to emerge 
from my studies. These provisional broad 
groupings are listed in table 16. In the Mo¬ 
luccas, the New Guinea area, Australia, and 
probably Timor, there appear to be two ma¬ 
jor groups of rats and mice. The non-Rattus 
genera, diverse in morphological structure 
and in habitus, form one group. Included 
here are the genera usually thought of as 
comprising a very old faunal stratum, a clus¬ 
ter I refer to as Group I, the old endemics; 
examples are the hydromyines, conilurines, 
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and the Uromys-Melomys complex. The 
genera retain many primitive features and a 
few derived, sometimes highly specialized 
structures. The phylogenetic relationships 
among most of the species are obscure, and 
likely complex. The other major group in the 
New Guinea and Australian region contains 
the native species that have been regarded 
as members of Rattus (Group III). 

In the Philippine Islands (excluding the 
Palawan and Calamian groups), there are 
three major groups of native murids. Genera 
that are likely part of a very old faunal stra¬ 
tum comprise one assemblage (Group I). 
These genera ( Crateromys, Phloeomys, and 
the shrew rats Chrotomys, Celaenomys, and 
Rhychomys are some examples) are com¬ 
parable to the old endemic genera in the New 
Guinea and Australian areas and may be 
more closely related to that cluster than to 
any known from the Asian mainland, a 
scheme of relationships that I am currently 
testing. The second group (which I refer to 
as Group II, the assemblage with Rattus- like 
derivations) consists of genera characterized 
by a combination of mostly derived along 
with some primitive cranial and dental fea¬ 
tures. Many of these derivations, particular¬ 
ly the ones associated with the crania and 
number of roots beneath the molars, are sim¬ 
ilar to those found in Rattus. It was thought 
that the species were so much like Rattus in 
cranial conformation and dental patterns that 
they were either originally named and de¬ 
scribed as species of Rattus or described as 
species in genera that were later incorporat¬ 
ed into Rattus. The Philippine Tryphomys is 
an example of this group. Counterparts of 
the genera in Group II include Lenomys, 
Eropeplus, and a few others on Sulawesi. 
This Philippine group that is characterized 
by derived features, as compared with the 
many primitive characters retained among 
the old endemics, has no counterpart in the 
New Guinea and Australian region. The third 
major group in the Philippines consists of 
species in Rattus (Group III). 

The murids native to Sulawesi are a mixed 
lot. One genus, Crunomys, is part of the old 
endemic Philippine assemblage. Six other 
genera are also old endemics but their phy¬ 


logenetic affinities appear to be with the fau¬ 
na on the Sunda Shelf ( Maxomys, Haero- 
mys, and Margaretamys are some examples; 
Musser, 1981) and not with the old endemics 
of the Philippines or with the genera from the 
New Guinea and Australian region. A sec¬ 
ond large and roughly defined group on Su¬ 
lawesi is formed from genera characterized 
by a combination of many derived and some 
primitive cranial and dental characters. The 
derivations, particularly those in the crania, 
resemble those in Rattus. This assemblage 
(Group II) contains Lenomys, Eropeplus, 
and other genera, and is comparable to the 
one on the Philippines that includes Trypho¬ 
mys. Native Rattus (Group III) forms the 
third primary assemblage on Sulawesi. 

Only two major groups are now known 
from the Lesser Sunda Islands. If my inter¬ 
pretation of its characters is correct, Spe- 
laeomys is the only member of one group, 
and constitutes the Floresian representative 
of the old endemic genera (Group I) of the 
New Guinea and Australian areas. Papago- 
mys, Hooijeromys, Komodomys, and Flo¬ 
re somys comprise the other major group, a 
cluster of genera with cranial and dental fea¬ 
tures that are mostly derived, similar to 
those in Rattus. This cluster (Group II) is 
comparable with the assemblage on Sulawesi 
that contains Eropeplus and Lenomys. To 
date, no native species of Rattus (Group III) 
have been found in Nusatenggara, unless one 
of the species that I have hypothesized as 
being commensal— R. argentiventer or R. 
exulans, for example—is really native to the 
Lesser Sunda Islands. 

It may prove to be significant that only two 
primary groups of native murids are found in 
the New Guinea and Australian area, the re¬ 
gion farthest from the Asian mainland. By 
contrast, on the Philippines and Sulawesi, 
islands closer to continental Asia, there are 
in addition to a group of old endemics and 
one of Rattus, an intermediate group, one 
that is not represented in the New Guinea 
and Australian region. And on Sulawesi it¬ 
self, a land area even closer to the Sunda 
Shelf, nearly all the old endemics may be 
phylogenetically closer to the murids that are 
native to the Sunda Shelf and mainland of 
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Asia than to those in the Philippines and the 
New Guinea and Australian region. 

Species of native Rattus seem to be pres¬ 
ent on all the archipelagos and the continent 
east of the Sunda Shelf except for the Lesser 
Sunda Islands. Whether this pattern is real 
or whether it simply reflects insufficient bi¬ 
ological exploration on Nusatenggara is im¬ 
portant to determine in order to reveal the 
source of the native Rattus in the Moluccas, 
the New Guinea area, and the Australian re¬ 
gion. Species of Rattus form a small part of 
the murids that are native to Australia and 
New Guinea; the bulk of the rat and mouse 
fauna consists of genera not phylogenetically 
closely related to Rattus. In the Moluccas, 
the opposite proportions exist. Except for 
records of Melomys from Ceram, Pulau Obi, 
and the Talaud Islands (Laurie and Hill, 
1954), and the Ceramese Nesoromys , which 
is closely related to the Rattus niobe group 
on New Guinea if not actually part of that 
assemblage (Riimmler, 1938; Misonne, 1969), 
as I have treated it (table 16), the known 
native rat fauna on the Moluccas consists 
entirely of species in Rattus. Rattus ela- 
phinus (Sody, 1941) occurs on Pulau Taliabu 
in the Sula Islands, R. morotaiensis (Kel¬ 
logg, 1945) on Pulau Morotai north of Hal- 
mahera, and R. felicius (Thomas, 1920) on 
Ceram. In addition, there are two new 
species from Pulau Taliabu yet to be named 
and described. Features of the skins, skulls, 
and teeth of some of these Moluccan species 
of Rattus may ally them with species of Rat¬ 
tus that occur on New Guinea and offshore 
islands, the Solomon Islands, and the Bis¬ 
marck Archipelago. 

Set against the distributional patterns of 
Rattus and the other murid genera that occur 
east of the Sunda Shelf, the following ques¬ 
tions come to mind. Are there two primary 
clusters of Rattus occurring east and south 
of Sulawesi, one consisting of species native 
to New Guinea with some relatives scattered 
through the Moluccas, the other formed of 
species indigenous to Australia? Based on 
chromosomal evidence, Dennis and Menzies 
(1978) suggest the core of New Guinea Rat¬ 
tus to be a different group from the Austra¬ 
lian species, a dichotomy recognized earlier 


by Schodde and Calaby (1972, p. 269) who 
noted that the “two groups of Rattus appear 
to have little in common.” Does this rela¬ 
tionship mean that New Guinea was pop¬ 
ulated by Rattus migrating through the 
Moluccas or does the distribution reflect a 
back-migration from New Guinea to the Mo¬ 
luccas? 

And if the Rattus on Australia are really 
such a different group from those on New 
Guinea, where did they come from? If we 
assume that the ancestral Australian Rattus 
came from the Asian mainland then the Less¬ 
er Sunda Islands is a place to look for pos¬ 
sible Rattus that may be related to those on 
Australia. It is for this reason that I originally 
compared the small subfossil Rattus- like 
fragments from Liang Toge with samples of 
the native Australian species of Rattus , test¬ 
ing the hypothesis that the fragments repre¬ 
sented true Rattus and that they might tie to 
the Australian fauna. But the subfossils do 
not represent Rattus although they are Rat¬ 
tus -like. The presence on Flores of true Rat¬ 
tus , related to either the Australian cluster 
or to the species on continental Asia, re¬ 
mains to be demonstrated. 

There is another side to the problem of 
Rattus occurring east of Wallace’s Line. The 
pervading past and current dogma is that the 
native Rattus on New Guinea and Australia 
are related to species of Rattus on continen¬ 
tal Asia and the Sunda Shelf, and that they 
represent migration of one or several ances¬ 
tral stocks from the continent to the New 
Guinea and Australian region at a time (Pleis¬ 
tocene is the interval usually summoned up) 
much later than that period during which the 
older native species were evolving on New 
Guinea (beginning in the Miocene is the con¬ 
ventional guess) and Australia (present by 
the Pliocene). There is no hard evidence to 
substantiate this assertion. Part of the data 
required to test the statement is unavailable 
because the genus Rattus has never been 
adequately diagnosed or defined, or the 
species taxonomically revised. The relation¬ 
ships of the native Rattus on New Guinea 
and Australia to those occurring on islands 
to the west and to those on the Asian con¬ 
tinent can only be ascertained after the 
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monophyly of Rattus is established, a task 
yet to be completed but one already started 
(for example, Misonne, 1969; Musser, 1981). 

Until Rattus is defined and diagnosed, stu¬ 
dents of the group should also be trying to 
test an alternate assumption. Possibly the 
Rattus- like features characterizing the 
species in the New Guinea and Australian 
region are independently derived from those 
that define the groups of Rattus on the Asian 
mainland. It is plausible that the species now 
on New Guinea and Australia evolved from 
a Rattus- like ancestral stock that was char¬ 
acterized by a suite of derived cranial and 
dental features similar to those found in 
some of the Rattus- like genera on Flores. If 
this speculation proves to be a better inter¬ 
pretation, then perhaps native species of 
Rattus will not be found in the Lesser Sunda 
Islands. Furthermore, the native murids in 
the New Guinea and Australian region would 
then consist of a group of old endemics and 
a group of Rattus- like species, a dichotomy 
similar to that now characterizing the native 
murid fauna of Flores and the Komodo Is¬ 
lands. 

Because so few places east of the Sunda 
Shelf have been sampled for fossils and be¬ 
cause most of the fossils that are available 
come from young deposits, it is difficult now 
to discern past species-relationships and pat¬ 
terns of either dispersal or vicariant events 
that may help to explain present distributions 
of the Recent murids. And trying to unravel 
past histories of the rodents within the 
framework of tectonics that shaped the Indo- 
Australian region into its present configura¬ 
tion is exasperating. The area is geologically 
and tectonically extremely complex. It is dif¬ 
ficult to reconstruct palaeogeography during 
the Tertiary and Quaternary from the data 
presented either in classical studies (Van 
Bemmelen, 1949; Umbgrove, 1949) or that 
derived from modern inquiries set in the con¬ 
text of plate tectonics (Griffiths, 1971; Ridd, 
1971; Audley-Charles, Carter and Milsom, 
1972; Raven and Axelrod, 1972; Audley- 
Charles, 1975; Norton and Molnar, 1977; 
Katili, 1975, 1978; Haile, 1978; Silver and 
Moore, 1978; Brunn and Burollet, 1979; Van 
Bemmelen, 1979; Hamilton, 1979; Katili and 


Hartono, 1979; Weissel, Anderson and Gell- 
er, 1980). At the present time, the best ap¬ 
proach to understanding murid zoogeogra¬ 
phy in that vast region east of Borneo and 
Bali is to analyze the phylogenetic relation¬ 
ships among living and extinct species as 
carefully as possible and let the patterns that 
emerge from those studies provide clues to 
the palaeogeography and past tectonic 
events. 

My analysis of the native Floresian murids 
is a small part of that broader zoogeographic 
inquiry. Some relationships among the 
species on Flores seem real enough to allow 
the formulation of hypotheses regarding af¬ 
finities of the fauna on that island to those 
on islands elsewhere in the Far Eastern ar¬ 
chipelagos. The conclusions I present in this 
report will have to be tested against results 
from studies of interrelations among the en¬ 
demics of Australia, New Guinea, the Phil¬ 
ippines, Timor, and Sulawesi. Much more 
work also needs to be done on Flores itself. 
Very little is known about its Recent fauna; 
we need to know whether Papagomys ar- 
mandvillei is really the only surviving native 
or if there are other rats living in the native 
habitats still left on the island, environments 
which have never been carefully sampled for 
mammals. More collecting in subfossil and 
Pleistocene deposits on Flores is also re¬ 
quired to determine if the samples that were 
available to me represent the entire indige¬ 
nous assemblage of murids or if the group 
was once more diverse. 

Flores is not the only place where palaeon¬ 
tological exploration is required to discover 
antecedents of the endemic murids east and 
north of Wallace’s Line. The Philippines, 
Sulawesi, the Moluccas, New Guinea, Aus¬ 
tralia, and the other islands in addition to 
Flores and Timor in the Lesser Sundas must 
be explored. The kind of careful excavations 
made by Glover on Timor, for example, re¬ 
vealed not only what the ancient murids of 
that island were like but also when that fauna 
died out (assuming no examples still live in 
forests of Timor that have yet to be sampled 
by mammalogists) and a new fauna appeared 
associated with humans and probably intro¬ 
duced to the island through human agency. 
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The threads of careful and detailed pa¬ 
laeontological, archaeological, and recent 
biological explorations; of data from study of 
karyotypes, biochemistry, reproductive 
tracts, and other non-conventional sources; 
and of careful re-examination of skins, 


skulls, and teeth may eventually be woven 
together into a tapestry portraying the real 
pattern of evolutionary relationships and 
past distributions among murids native to the 
archipelagos and continent east of Borneo 
and Bali. 
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